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, ....... ABJ3WCT .

The Uraatilla River Is a tributary of the Columbia River and drains , 

about 2,700. square miles of the Columbia Plateau physiographic province, in 

northeastern Oregon* The southern and eastern parts of th« .basin lie in 

the highlands of the Blue Mountains. These highlands, which reach a general 

altitude of about 5,000 feet, are separated from the lower land in the north 

western part of the area by the ramplike Blue Mountain slope. ,,, .  :
< : ......... , .   .  

The climate of the Umatilla River basin area ranges from mild And semi- 

arid in the Umatilla lowlands to cool and temperate in -tti.e Blue .Mountain 

highlands* , Average, annual precipitation increases with .altitude from about 

8 inches at Umatilla to about 3$ inches in the highlands* . : . ^

The oldest rocks of the Omatilla River b^sin area, are pre-Tertiary in 

age and consist of schisms ..and gneisses of the amphibolite.,..JCacies wh^ch ware 

intruded ̂  .a composite igneous J?,ody of nojjite and quarts ,diorite.>. This j^e- 

Tertiary material is overlain unconforfal^y ^y.^ fairly tdiick deposit pf, lavas 

and continental sediments of Eocene ape (Clarno formation).. The, lavas are of 

acidic to intermediate composition, and the sediments are sandstone, silt, and   

shale, some of which are highly carbonaceous. The pre-Tertiary. rocks and , 

the Clamo forma,tion crop out only in,the Blue Mountain highlands and the 

higher parts pf the Blue Mountain slope. . . ... .

'Ifepublished records subject to revision



The Eocene rocks, in turn, are overlain by the Columbia River basalt of 

Miocene age. On the basis of extent, thickness, and structural control of 

the topography, this thick series of accordantly layered basaltic lava flows 

is the most important rock unit in the basin*

The basalt is overlain by five types of terrestrial sediments* The oldest 

of these is fanglomerate containing lenses of sand and silt* The gravels of 

this fanglomerate are composed of basalt pebbles, cobbles, and boulders* The 

fanglomerate was deposited during Pliocene time after deformation of the basalt 

had started*

Below an altitude of l,l£0 feet the basalt (and in places the Pliocene 

fanglomerate} is overlain by Pleistocene glacial-lake beds and, below 75>0 feet, 

by glaciofluviatile deposits*

All-of the pre-Pleistocene rock units of the area are mantled in places 

by a veneer of loess which was derived, in part at least, from the glacial 

lake-bed deposits*

Thin ribbons of Recent alluvium border the larger streams* These alluvial 

deposits are composed mostly of basaltic gravels in the Blue Mountains and of 

reworked loess in the lowland districts* In some places, small deposits of 

white volcanic ash are found in the alluvium*

The major topographic features in the area are controlled by structural 

units in the Columbia River basalt. The area, as a whole, is a westward 

plunging synclinorium bounded on the southeast by the northeasterly-trending 

crest of the Blue Mountains and on the northeast by the northwesterly trending 

crest of the Horse Heaven anticlinal ridge* These major structures are com 

plicated by lesser structures such as the transverse Rieth anticlinal ridge, 

which trends northeasterly and separates the Pendleton plains on the east from

Unpublished records subject to revision



the Umatilla lowland on the west. The ridge formed by the Service anticline
*"" ' . . <" 

has been mostly removed by erosion bat a vestigial row of buttes trends north'-

erly from Service Buttes to Sillusi Butte. The axis of the Agency syncline 

extends northeasterly from the city of Pilot Rock to Athena beneath the 

topographically low area which served as a depository for part of the Pliocene 

fanglomerate.

The Columbia River basalt is the most productive and widespread aquifer 

in the Umatilla River basin area. The fractured scoriaceous zones at the tops 

of many of the flows are porous and permeable but the more compact central and 

lower parts of most flows are relatively impermeable. The ground water lies 

mostly in tabular bodies confined within these scoriaceous zones. Where the 

lava beds are tilted, the parts that lie down dip at lower elevations may 

contain water under artesian pressure. Recharge to these ground-water bodies 

occurs where the beds are tilted and the upturned edges of the scoriaceous 

zones are exposed in slopes and stream valleys, as in the Blue Mountain slope 

and the west limb of the Rieth anticline. Large quantities of ground water are 

available in the basalt at places where structural conditions are favorable 

and recharge is available, as in the lower parts of the Blue Mountain slope and 

the Agency syncline and in most of the Umatilla lowlands. In less favored 

areas, such as the higher parts of the Blue Mountains and the Rieth and Horse 

Heaven anticlines, ground water is available only in limited quantities from 

small zones of perched water.

Moderate quantities of ground water are present under water-table con 

ditions in parts of the glaciofluviatile deposits where these are thick enough 

to provide an adequate storage reservoir. Within these deposits layers of 

coarse, weH sorted sand transmit water readily. The glaciofluviatile deposits 

lie in an area of low annual precipitation and probably receive most of their

Unpublished records subject to revision



recharge from water spread for irrigation and from streams which cross 

the deposits*

The gravelly deposits of the Recent alluvium in and near the Blue 

Mountains transmit water readily* In most places the ground water in this 

alluvium is in hydraulic continuity with the nearby streams*

With few exceptions, the quality of the ground water in the timatilla 

River basin is excellent. In general, the water ranges from soft to moderately 

hard, has a moderate mineral content, and does not contain significant 

concentrations of objectionable constituents*

tfepublished records subject^to revision;, *,* *



GEOLOGT AND <2KHJND4MER RESOURCES OF THE 

. BITER BASIN AREA, dffiGON

INTRODUCTION . ¥ 

Purpose and History rof the riPove8ti^ation

The study of the geology and ground-water resources of the Umatilla : 

River basin area was begun in 1951* Plans called for a reconnaissance study 

of the geology of the area, a well inventory and water*use survey, and com 

pilation of a report listing and interpreting the data obtained*

The project was interrupted by assignment of the author to military 

duty in 1951, but Has resumed in December 1952, FieW work for the project 

was accomplished mainly in the 11 months from December 1952 to November 1953* 

In June 1955 the geologic section of the report was released to the open file*

Base maps for the project inqlttde standard thirty-minute United States 

Geological Survey topographic maps of the Blalock Island, Umatilla, and 

Pendleton quadrangles (see pi* 2B), a Forest Service planimetric map of the 

Pendleton Ranger district of the Umatilla National Forest (pi* 2C), and   in 

the area south of the Willaraette Baseline and west of longitude 118°30l -» 

a planimetric map which was compiled by the author from air photos, Forest 

Service maps, and field reconnaissance (pi* 2A}»

The investigation has been made in large part under the nonoooperative 

Federal jprogram of the Geological Survey, and in part as a portion of the 

Statewide investigation in cooperation with the State Engineer of Oregon*

Previous Work in the. Area

The Umatilla River basin area has received intermittent and limited 

attention of geologists during the last 30 years or more* In the 1920*s

Unpublished records subject to revision



J. Harlan Bretz (1920, 1923, 1925^ 1912, 1930) $*«B^ted a series of papers 

reporting field evidence and advancing a theory to explain the origin of the 

scablands and glaciofluviatile deposits bordering the Columbia River* In 1931 

Hodge (1931, p. 985-1010) published a paper reporting "Exceptional morainelike 

deposits in Oregontt involving the glaciofluviatile deposits* In 1933, Allison 

(1933, p. 675-722) published a paper advancing a new theory to explain the 

relation of the scablands farther north to glaciofluviatile deposits of which 

a part occurs in the lower limits of the Uinatilla baein.

2h 1937, Thomas Hite compiled a rough reconnaissance geologic map of
..   '. *. ,    '' 

tlmatilla County for the Soil Conservation Service of the Department of

Agriculture. In 191*9* Hite*s map was published by Wagner (19U9* p* U) in
  ,  ' -.' ' T.-»>'.  '  ' ' . '. 

a report for the Oregon Department of Geology and Mineral Industries*

Acknowledgments

Valuable professional assistance was given by Roland W» Brown and 
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the Walla Walla District of file Porps of Engineers on wells at the Mary 

damsite and by officers of the Bmatilla Ordnance Depot*

The U. S, Soil Conservation Service at Pendleton furnished aerial 

photographs and valuable information concerning the soil types and their 
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Location Symbols

Wells .and springs in this report are designated '.by symbols which indicate 

their location according to the official rectangular survey of -Hie public land. 

An example is well 2N/32-1GF1* The number and letter forming the numerator of 

the fraction designate the tjpwijship north; (or south, if the letter S is used) 

of the Willamette baseline. The denominator of the fraction indicates the 

range east of the Willamette meridian* The number following the hyphen is 

the section number (sec, 10)* The letter following it designates a particular 

UO-acre tract within the section, according to the diagram below, and the final 

number is a serial number of this well with respect to the other wells and 

springs scheduled within that IjO-acre tract*
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Thus, the example above Irid&sStei that the well is located in the SE| ; 

of the NW| of sec. 10, T* 2 N,, R^32;£*V anrf that ̂ fcfeis well is tfce first' 

that is scheduled In this l*0~acrV tract. - ' c

In the tables, well" and spring numbers are "arranged according to their 

location in townships which are listed ffuco^ssively from south to north, 

starting with those in T. 5 S. and ending with those in T. 6 Nj and within 

ranges which are arranged in order of increasing numbers. In tables 1 and 2, 

these location symbols are not given in full for each well* They are arranged 

by township and range, under appropriate subheads, and each well or spring is 

designated only by that part of the symbol which indicates section number, 

UO-acre tract, and serial number*

location and Description of the Area 

Geography

This report is concerned with that portion of t&atilla and Morrow -Counties 

in northeastern Oregon that is drained by the Omatilla River and several smaller 

streams as shown on plate 1. The area is roughly oval and covers about 2,700 

square miles*'

Among the cities and towns within the area: are Pendleton, Hermiston, 

Omatllla, Pilot Bock, Stanfield, Athena, Echo, Hslix, Adams, Meacham, Rieth, 

and Kamela, listed in order of decreasing size* . The city of Pendleton 

(population 12,291), centrally located within the area, is a main railroad, 

highway, and airline station* .   . .,.

The area is well served by roads and highways, although most of the Blue 

Mountains region is accessible by forest roads only in fair weather*

Unpublished records subject to revision
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_ Major Industries, within the area are agriculture and lumbering. Dominant 

agricultural products are small grains, peas, and cattle. Sawmills in Pendleton 

Pilot Rock, and some smaller places produce lumber from the pine and fir forests
, ' V - * *

of the Blue .Mountain highlands.

Topography and Drainage : ; :

General subdivisions.- The Umatilla River basin lies entirely within 

the plysiographic province described by Fenneraan (1931, p. 237) as the 

Columbia Plateau. Two of Fenneman's subdivisions are represented. These are 

the Blue Mountain section and the North Central Oregon district of the Walla 

Walla section* in this report, Fermeman's Blue Mountain section is divided 

into two major components, the upland plateau of the Blue Mountain highland 

and the raraplike slope descending northwestward from the Blue Mountain highland. 

This feature Is referred to as the Blue Mountain slope in this pagferi ' 

Blue Mountain highland." The highlands of the Blue Mountain section have- 

been eroded to a youthful to mature stage by consequent streams which have 

produced many steep-walled canyons. In the more maturely dissected regions, 

which lie near the edges of the highland area, the canyons are separated by- 

sharp raaorbacked ridges and narrow remnants of the older surface on the 

bedrock lavas. In the less maturely eroded portions, which lie near the 

summit of the Blue Mountains, the deep, narrow canyons are separated by fingers 

of the broad, relatively flat plateau which comprises the Blue Mountain 

highland* ' The elevation of the Blue Mountain highland ranges from 3,£00 feet 

at Cabbage Hill to more than 5,000 fee^at Huckleberry Mountain. ' - 

The highlands receive precipitation slightly in excess of 35 Caches 

annually and have a large volume of surface runoff . The streams have produced 

a well developed consequent system within which both rectangular and dendritic ; - 

patterns occur* Northeast of Meacham and Kaniela the drainage pattern is < : -

mainly rectangular and is controlled chlefgr by %e pattern of frac"turlng
Unpublished records subject to revision



10

the bedrock. In the rest of the highland area the pattern is dendritic and the 

streams flow mainly in the direction of the dip on the slopes of the old 

surface of the lava bedrock.

Branches of several of the larger streams are confluent south of the 

northwest dipping basalt layers in the monoclines which underlie the Blue 

Mountain slope* For example, Squaw Creek, Meacham Creek, Rjran Greek, -and 

the forks of the Bmatilla River all join the Dtaatdlla River between Biagbam 

Springs and Gibbon (see pi* 2G). There the river flows almost parallel to 

the strike of the basalt but just downstream it flows across the monocline 

west of Gibbon* Similarly, the tributaries of McKay Creek and upper East 

Birch Creek merge above monoclinal slopes which the creeks cross near RLlot Rock.

Blue Mountain slope  *  The descent from the Blue Mountain highlands to 

the lowlands of the North Central Oregon district is a gentle, raragiike, 

maturely dissected declivity, The slope occupies a 4iortheast*«ou1diwest tielt 

that is 15 miles wide east of Athena. Northwest of Emigrant Hill it narrows 

to a width of about £> miles and maintains this dimension southwest to,Battle 

Mountain* toest of Pilot Rock and Battle Mountain the Blue Mountain slope 

broadens into a much gentler slope which extends about 2f? miles south from 

the edge of the lowlands at Pine City to th# summit of the Blue Mountains at 

Arbuckle Mountain.   :

HorthMSsatral Oregon district;- The remainder of the Umatilla River basin 

area lies within the North-central Oregon district and consists of a broad, 

general east-west topographic and structural trough lying between the Blue 

Mountain slope and the relatively low Horse Heaven Hills on the north. 3fois 

general trougfc is divided in Range 31 East by the northerly trending crest of 

Rieth Ridge. In this report that portion of the lowland which lies east of 

Rieth Ridge is called the Pendleton plains and that portion west of the ridge 

UnpuK&sJied records subject to revision



is eaefc the tJraatiia

The Penaletotr plains form a roughly triangular area which is bounded on 

the southeast by the Blue Mountain slope, on the northeast by the crest of 

the Horse Heave** Hills, and on the IwrsVby the crest of Rieth Ridge. The 

northern part of the Pendleton plains consists of a geiitly rolling loess- 

covered surface which slopes gently Southward from the crest of the Horse 

Heaven Hills,* These hills trend east-southeast and rise to a maximum altitude 

of 2,100 feet just north of Helix; Their "gentle southerly slope into the 

tftnatilla valley contrasts with a much steeper descent into the Walla Walls 

basin on the north* Hie southern portion of the Pendleton plains area is 

a slightly dissected piedmont alluvial plain sloping gently away from the Blue 

Mountain slope* All the streams traversing the Pendleton plsirie are consequent, 

although the Utnatills River is antecedent in its relation to Rieth Ridge which 

bounds the Pendleton plains on the west. The Rieth Ridge is a broad upland 

extending north-northeast from the Blue Mountain slope to' the Horse Heaven 

Hills. The Umatilla River cross-cuts the ridge in a ̂ axp canyon 3uB"t below 
Pendleton.     "' " -'-' ' '"  ' "" '    ' ' :"'  ' '*""  '.- . - .   u :

The Umatilla lowland comprises the remainder b'f the^ area* It'is a ' ' ' 

slightly dissected surface of gently rolling" topography rising from' fin altitude 

of about 2001 feet at Irrigon southward: to the foot of the Blue Moun'tain slope 

and eastward to the crests of Rieth Ridge and the Horse keaven Hills. I* is 

divided into three 'areas which have different altitudes and surface character 

istics/ These are the river-scoured topography below an altitude of 7?0 feet, 

the dissected glacial lake-bed zone between altitudes of 750 feet and 1,1^0 

feet, and the loess-covered, youthfully dissected and rolling plains above 

1,150 feet.

Unpublished records Subject to revision
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The scablands consist of a stream-channelled area of- 

relatively horizontal basaltic bedrock. In places the basalt has been covered 

by g^aciofluviatile deposits that reach a maxinrum ;(%pth of 00;:feet* ".'.-?&&, 

glaciofluviatile deposits are easily eroded by the wind and are therefore 

dotted by many blowouts. The area is traversed by numerous longitudinal ,sand 

dunes oriented generally parallel with the direction of the prevailing wind* 

The interesting genesis of the scablands has been .treated adequately by Bretz 

(1930, p. 92-93), Allison (1933, p, 675-722), and others.

The dissected glacial lake beds, lying between altitudes of 75fi feet and 

1,1S>0 feet, are so badly eroded by wind and water that only a few. reran&nts, of 

the old lakebed surface remain* These are long, low terraces lying at altitudes 

of 1,000 feet to 1^150 feet in Tps. 3, and k N., R« 30 E* Rie terraces are . 

underlain by thick deposits of crudely stratified lacustrine silt with a little 

erratic ice-rafted sand, gravel, and boulders* In places the silt has been 

much reworked by wind. These reworked materials are similar to -Hie,loess that 

lies at higher altitudes* . , r .

The loess, derived in part from the glacial-lake silts, forms a,veneer 

over most of those pre-Plei.stocene rocks that lie above an altitude of 7?0 

feet. South of the Umatilla River it is a fairly thin deposit generally * not 

exceeding 10 feet in thickness, and it becomes thinner with increasing distance 

south. The loess hills have an overall southwest-northeast alignment indicating 

the material was, deposited by.predominantly southwesterly winds* It ranges 

up to 50 feet in thickness in the district around Holdman, Helix, and Adams 

northeast of the old glacial lake site*

Unpublished records subject to revision
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The Umatilla. River is a consequent stream in most of its course across
'". '« .: '. , } ' '

the Pendletqn plains and the Ottilia lowland. Where it crosses Rieth-Ridge, 

however, the river seems to be antecedent* It flews through a shallow canyon 

where it traverses the lowlands east of Pendleton, then crosses Rieth Ridge in 

a sharp canyon between Pendleton and Echo, The canyon is narrow, and. steep 

walled and reaches a maximum depth of about 750 feet* Two milesvnorth of Echo 

the river reaches the lowland area .covered by the glaciofluviatdle deposits*   

from there to the mouth of Butter Creek its valley is broad and shallow* West 

of the mouth of Butter Creek, the Uraatilla River tarns northward and flows ,. 

through a shallow, narrow canyon to the Columbia River. . . .

All the streams tributary to the Umatilla River are consequent* Ryan 

Creek, Meacham Creek, Squaw Creek, and several smaller streams drain the Blue 

Mountain highland and join the Umatilla River in the highland area* Wlldhorse 

Creek drains part of the Blue .Mountain slope and the south flank of the Horse 

Heaven Hills and enters the Uraatilla River in the Pendleton plains* McKay. 

and Birch Greeks drain part -of the Blue Mountain highlands and the-Blue Momtai 

slope* They also flow into the Umatilla River in the Pendleton plains* Butter 

Creek drains that part of the Blue Mountain slope west of Rieth Ridge and joins 

Umatilla River in the Umatilla lowlands.
' v.'   « . - »

Hydrographs of the discharge of some of these streams are shown on 

plates 3 to- 8* Nearly aH. the sumraer runout .oJLtfcfr Jlnatilla River, is ..used 

for irrigation or the public supply of the city'of Pendleton* Winter runoff 

in McKay Creek* Cold Springs Canyon, and part of that in the Umatilla River is 

stored behind dams for release to irrigation projects during the summer.

Itepublished records subject to revision
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Climate

climate of the Umatilla* River basin ranges from a mild, sendarid 

temperate climate in the Umatilla lowland to a cool temperate climate in the 

Blue Mountains highlands* In the weather summations given below, all "data are 

taken from records of the tf* S. Weather Bureau* Eie total annual precipitation 

increases progressively with the altitude from about 8 inches at Umatilla to 

about 35 inches in the higher portion of the Blue Mountains* It falls mostly 

in the winter months, as may be seen illustrated on piste 9* The precipitation 

falls mostly as rain in the lower parts of the mountains and as rain and snow 

on the upland*

The relationship of altitude to average annual temperature, length of 

growing season (in which air circulation also is a factor), and average 

annual precipitation is shown by the following lists

Station

tJmatilla

Hermiston

Pendlwton Airport

Pilot Rock

Meacham

Altitude '

285

62b

M92

1,697

Iu050

Average Average Frost- 
Average highest lowest free 
annual annual annual period 
terap.(°F) temp.(°F) temp)°F) (days)
5iu2

52*7

52.7

52.1

Ii6*3

102

103

100

102

92

0

-5

1

-3

-3

173

158

181*

152

115

Average 
annual 
precip. 
(inches)
7.86

8.2k

12*96

13*29

3lu69

For this table the average highest and lowest annual temperatures are based on 

records for the period 19k5~5k, and the average annual frost-free period on 

records for 19lt8-5t. Average annual temperature and precipitation are based 

on the entire period of record up to 1951* for each station,
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Records of evaporation measurement^ made iii a sunken pan 21* inche* in 

depth and 6 feet in diameter, have been; kept at Herraieton for the years 19/47- ,.;  

5k, exclusive of the winter months* Evaporation during t^eidj>^er months is 

assumed to be small, not exceeding a total of ii inches per year* The resulting

figures Indicate an average annual evaporation from, the paa- used of about 1|5 : ' ..
' ..,. «    I* 

inches for the Hermiston area, ; Average- monthly; evaporation figured are indicated

on plate 9»  . '.'. ' . ; '" . .'.-... '"' . , .' ../ .-W. ' ' '     . , ':  ',' - 

Wind-velocity records- were kept at herroiston for nearly all months of 

the period 1951 -£iu They indicate an average wind velocity of 3.15 miles per 

hour. The windiest month of the average year is May, with an average ©f i*.8 

miles per hour, and the month with the least wind is November, with 

wind velocity of 1.8 miles per hour. This is not consistent everjr 

although May has 1^ie highest average wind velocity for the four. years | T it does 

not have the highest in every year* 'For single months, January had the ,, :: 

hi^iest average velocity in 1951, H*rch in 195? and 1953^ .and June

GEOLoot OF me
General Character and delations of the fiock Units 

oldest rocks in the Dmatilla River basin are pre-Tertiary in age and 

consist of a metamorphic mass that was intruded by a large composite igneous 

body of norite and quartz diorite. This pre-^Tertlary materia! is overlain 

unconfcxrmably by a fairly thick deposit of Eocene volcanics and terrestrial 

sediments (Clarno formation) which are of comparable ag& and somewhat analogous 

in lithology to the Swauk formation (Smith, G. 0», 190b> p* 1) of central 

Washington* Hie outcrops of these pre^Miocene rocks are shown on plat© 2A*

". * '        
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The Eocene rocks, in turn, are overlain by the Coliaribia Slver basalt 

of Miocene age. This basalt is the'most important rock unit in* the area 

as to- areal exient, thicknessy and -structural control^of the topography.

Ther basalt is overlain by five t#pes of terrestrial &®&imnte+ The 

oldest of these is a fanglomerate composed of silts and basaltic conglomerate. 

This f agglomerate ? was deposited dur&ig Pliocene and possibly" earl^ Heistocene 

time after mild deformation of the Columbia River basalt* It was derived by : 

erosion of the basalt at higher elevations and deposition of the debris upon 

the basalt ; at lower elevations*

Below an altitude of"1,150 feet the basalt (and iijr placed the ^Pliocene 

fanglbmeratte) is overlain by Pleistocene glacial-lake beds and, teelotf j$Q f eet, 

by glaciofluviatile deposits. * >

All pre»Heistocehe rock units in the area are overlain by & 

of loess, this silt deposit of l3^iBtoi©ne^ age iiae dii-rod at least 

wind action on -ttie glacial-lake'beds previously mentioned.

The youngest materials in the area, are the narrow, shallow deposits 

of Recent alluvium which border the streams;. This alluvium is composed mostly 

of basaltic gravels in the .Blue Mountains district and of reworked Iqtf ss in 

the lowlands districts.

In some places small jimouats of white volcanic ash occur in .the. 

alluvium, fprraini, minor local terraces along the redges of the canyon bottoms 

and on the adjacent slopes. Each of these rock units is discussed .in more, r * 

detail below, -
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Geologic : "'

Pi^-Tertiary Rocks 

compiex^" Jfctamorphic rocks are exposed in the soutlnmt

part of -the area in the region previously described as the Blue Mountain 

slope* The topography of this 'region is mature anil' in places the deep * 

canyons have been cut through the Columbia River basalt and Clarno formation'' 

into the' underlying rocks* The metambrphio rocks are now exposed in ;a total" 

area of almost 15 square miles (see pGU 2A)« These rocks lire rather highly 

metamorphosed and are members of the amphibolite fades (Turner, 191*8, p* 61).

The metamorphio rocks consist of a fairly thick series of gneisses and 

schists intruded by small bodies of granite pegmatite and ultra-basic rocks* 4 

A broad zone of migmatite is exposed in Bear Greek canyon near the contact 

of the metambrphic rocks and the intrusive mass of quarts diorite* In this 

zone the schists'and gneisses are cut by many nearly vertical dikes of rock 

similar in appearance to the quarts dibrite intrusive, these dikes* ranging   

from a few inches to several" feet in; 'thickness, parallel the foliation of 
the metamorphic rooks* '* "   ; '' l" 7'*' "' x '"  '  - '   :  '  - ; '--

  The schists are of the amffeibolite'or amphibolite-epidote type* -Some : 

of them contain appreciable quantities of ealcite in distinct, ttiougji 
anhedral, crystals*''      ' " * " '  :> ' " '   ''' "  '  ""'"  '' ''"' "' ; "' ''

The gneisses are composed almost entirely of alternating layers of 

hornblende and plagioclase, usually andeslne. Some of triem contain 'minor 

amounts of ealcite and epidote. The hornblende and plagioclaae layers range 

up to $ millimeters in thickness*' With decrease in grain sice and plagioclase 

content* the gneisses grade into the schists*
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The bodies of granite-pegmatite and hornblende in places are some 

distance from the exposures of the quart* diorite* In the NEj see* k* T* 3 S«, 

R, 32 E.y a mass of hornblendite and, one of pegmatite lie within a. :few feet 

of each /other more tban £ miles from t^e nearest rss£posure of quarts diorite* 

The pegmatite contains garnet, seho3&ite,an4 muscoyite in a ground mass ,of 

potash feldspar and quartz. The, homblendite is composed almost entirely of 

hornblende* The, Jjprnblendite body lies parallel to the foliation of 1*1® 

hbrnbletide^^ipo^Laa® gneiss surrounding it but t|ie .pegmatite bo^y is not 

oriented with that foliation, -

Other pegmatite, bodies occur near the center of sec* 33, T* 3 S, f 

R». 30 E», near, the center of sec* 8, T* 3 S., R, 32 E., and e^aewiieaf*

Iptyusiye rocjesfc^ The metamorphic rocks .are in contact with a large 

composite igneous intrusive mass* This material is exposed over about 8 square 

miles in the .vicinity of Battle Hountajln State Park* The intrusive .mass 

consists of a large quarta, diorite bo4y and a smaller jaorlte body* The norite 

is nearly surrpjiaded. by exposures of the; quartz dlo"1*^* r

The quartz diorite is composed of about 38 percent andesine, 30 percent 

quartz, 28 percent hornblende, and,ij. percent biotite, with traces of sphene, 

apatite, and iron minerals, Xenoliths of darker quarts.diorite . ' 

are present and many small dikes cut the rock* These dikes range in width up 

to 3 inches and are composed of leucocratic quartz diorite. Most of 

the contacts:between the dikes and the country rock are Jfairly sharp but*in 

some places they are gradational*,. The quartz diorite at the surface is badply 

disintegrated and is readily eroded* Its exposures occur ; mainly .in steep-, 

walled valleys beneath basalt-capped ridges, , , -
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The norite is composed o^^ 16 , 

percent hypersthene, and 21 perbefoVWorn^enldey w^ apatite, 

and iron minerals. Some of &e^horrible¥deM c^
  .     '* r 'f "', '     *!' .i ' '' ,..".' ",,"-," *" j . ».V'." . -augite*   .... ...... ,, .. ,,.... ., ., ,. _...., . . t . .... _

A small igneous body of quart* difrrite is exposed in Pearson Creek 

Canyon in the HEf sec* 9, T* 3 S.,» H.~3U E. This exposure is leas than one- , 

fourth square mile in area! extent. It lies more thai£10r mUer frb» the 

larger qtaarbz diorite body and is richer in quartz than the larger mass*' 

This smaller body therefore may be a separate intrusive* although it is .?, 

possible that it is a part of the larger body*

Tertiary Rocks

... Clamp formation*- Approximately 18 square miles of volcanics and 

terrestrial sediments of Eocene age are visible in T* it S«, R* 29 B* f in 

the extreme southerly portion of the Umatilla River basin* Twenty miles 

northeast of this exposure*. _scattered outcrops of this same material total 

approximately 2 square.,miles in T. 2 S., R. 32 and 33 E.

The lower part of the Clamo formation consists of sandstones* micaceous 

shales, and siltstones* .The sandstones make up the bulk of the material 

and are composed mostly of massive quartz sand with some feldspar, white mica, 

and rock fragments in varying proportions. The cementing material is 

predominantly calcium carbonate. The grains of feldspar, mostly andesine, 

are fairly fresh* The mineral grains are angular tp;tfabangular. The shales 

are made up mostly of clay, very fine grains of quartz, and white mica* 

Some of the beds contain much carbonaceous material* ; ,_\
' ' ": «' " Si' I. 1 '. "  '.' '*...-*' . ..-       '    '" \.'  '.:-:' .. .  . 

.»,.». , ". ~»«.«v»  .** «-..«v ..- v   , - -._ ..   ".
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The upper part of the formation contains several^va flows of a light- 

brown to gray color, in addition to the shales and sandstones previously 

described.' The individual lava flows are of limited areal extentV lal^dti^i ' 

some of them are more than 100 feet thick. The rock is characterized by 

phenocrysts of feldspar in a fine-grained and dense groundraaSs. Quartz 

phenocrysts are present in many of the flows* . *

A ssmpla from a~ representative lava 'flow is found to be a dacite 

porphyry in which phenocrysts of quartz and andesine constitute more than £0 

percent o'f the rock and are set in a dense groundmass* Mica phenocrysts iciake 

up about f> percent of the rock and are partly altered to chlorite and jbbob 

oxide*

Another sample from a different flow is porpfeyritic andesite with 

phenocrysts of andesine, augite, and hornblende in a dense groiindmaes/ Both 

samples were highly weathered.

Many of the shales, as mentioned above, contain much carbonaceous matter, 

some of which has been altered to lignite or bituminous coal. The coal beds 

are thin and contain much "bone." Plant fossils from several of these 

carbonaceous seams were studied by Roland W. Brown of the ff« s . Geological 

Survey. He determined the Eocene age of the formation from his fossil 

identifications,, listed by their locations:

sec. 12, T. 2 S., R. 32 E. Fossils from shale bed in 
the north wall of East Birch Creek canyons

Allan todiopsis erosa (Lesquereux) Knowlton and Maxon 
tasirea f ischeri Heer

sp. ** .-.      . 
dakotensis Brown

Sabalites sp.
Be tula sp.
Quercus banksiaefolia Newberry
Numerous other dicotyledonous leaves
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sec. 31, T. 2 S., R, 33 E. Fossils from shale bed 
on west bank of Pearson Creek i

Aneimia sp* 
   "   '- jagteraa fiecheri Heer t /, . .- . ^   ,..-.  .; _,

Glyptostrobus dakotensis Brown 
. ; Numerous other dloo.tyledonous l,eaves. ;

, sec. 20, T. h S., R. 9 E. Fossils taken from shale 
bed underlying massive sandstone bed which forms a ridge

API _
>8trobu8 dakotensis Brown 

sabalites gp.1
is banksiaefolia Newberry

: ies verrucosus Lesquereux
other diobtyiedonous leaves*

.An outcrop of-thesex rocks in Willow Creek Canyon, southwest of the 

Umatilla.River basin area was referred to ttie Clamo formation by Mendenhall, 

(1909, .p» Uo6rl*08)» . , : ... 

- Columbia .River basalt, - The Clamo formation is unconformably overlain . , 

by the Columbia River t?asalt». The basalt is by far the most extensive rock ^ 

unit in the Umatilla .Rjlver area, as it is in the rest ,of ttie Columbia vv ,.r 

Plateau Province. ^"a31 : but,a few of ttoe 2,?00 square miles within, the . , . 

Umatilla .mver basin,.; the basalt either crops out or underlies th> sjurfage. , .

at relatively shallow depths.,. According to Fenneman (1931, p* 25),, the . §  *   r       ' - .'... , «i-i
w

basalt covers about. 100,000 square miles of Oregon, Washington, and IdahQ . ,|!

to 4ej)ths, ; in some places, in excess of I^,QOO feet* , , , .. , ; v , :. _g

The maximum thickness of the basalt in the Umatilla River basin area t>
  . QJ 

 ro

has not been determined but is known to be more than 2,f?00 feet,- In the *§

vicinityrQf P.endleton, Eoho^ JOteatJ&la, and Athena, water weUs^have., v = -^  '' *' o

penetrated more tljan .l^OCja feet of .basalt without, reaching -tije bottom* t . . .g 

The canyon .of the: 1^1413^ Jfliver near Bibbon .cuts through, a tojbal of 2,|00 j

feet of basalt without exposing its base. Only in. the. sputiiern,part of.tha        -... -.,.-  -jii.

drainage basin, where the basalt thins ove;r: ,the ̂ ilcter rocks, is t|Je 

of the Columbia River basalt exposed.
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This Miocene volcanic composite consists of a thick sequence of basaltic 

lava flows lying accordantly one above the other* The individaal flows range 

in thickness from 10 to 100 feet and in lateral extent from less than 1 to 

more than 10 miles* .

The bottom few inches of each lava flow generally consists oif fine- 

grained, glassy, fractured rock grading upward into a coarserHgrained, but 

still dense, rock which is separated into polygonal, usually hexagonal, 

columns by sets of roughly vertical cooling-contraction joints* These columns 

may be a few inches to several feet in diameter in the bottom half of the 

flow but become progressively smaller and more perfectly formed in the upper 

portion of most flows. The upper few feet of the flow is cowanonly finer 

grained but vesicular or scoriaceous. Variations of this structure are ; 

common, dependent upon the chemical composition of the lava, the temperature
v  

at which it was extruded, its rate of cooling, and the amount of movement , 

that took place during cooling. Some flows are composed almost entirely of 

blocky, columnar basalt while others have in their upper parts thiclt zones 

of greatly inflated honeycomb lava* One flow, at Eagle Bock near 'Mount ; 

Emily, is slightly less than 100 feet thick and composed mostly of a volcanic 

breccia   the larger fragments of which are basaltic and apparently 

pyroclastic in origin   resting in a matrix of fihe^grained lava or welded 

tuff, .

Weathered soil zones are comparatively rare between the lava flows,. , 

although the upper portions of some flows were weathered a reddish-brown 

color to a depth of a foot or two feet prior to burial by the next flow. 

Apparently, most of the flows were exposed for only a short time before 

being buried by subsequent flows, _ . ' 
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A few tuffaceotts lacusirlne interbeds lie between the flows in some ' 

parts of the area. Apparently these were deposited when the lava flows ' 

disrupted the drainage* Within the Columbia Plateau province, partictOarly 

farther northwest, the largest of these ititerbeds is called the lower part 

of the Ellensburg formation from its type locality near Ellensburg, Wash. 

The lower part of the Ellensburg formation is not known to orop out in the   

Umatilla River basin but does occur a few miles farther northwest in the 

escarpment north of the Columbia Hiver and has been encountered by water-well 

drillers in the Umatilla-Echo area* The approximated extent of its occurrence 

is delineated on plate 2B. Another of these interbeds, of uncertain extent 

and identity, was reported by well drillers to have been encountered in ' '" '' 

wells near Athena,

Only one sedimentarjf ihterbed was found cropping out*' The outcrop is 

in seel 19, T. 2 S», R, 33 E. f at the bottom of the east wall of Fearson 

Creek canyon. 3he exposure is about 600 feet long and consists of about 60 '  

feet of tuffaceous, slightly sano> shale.  * Individual beds range "from one- 

sixteenth inch to three inches in thickness and their composition rafiges from 

fine-grained sandstone to clay3tone. Numerous poorly preserved leaf fossils 

are present, and, on the basis of' these, the Miocene age of the Columbia 

Hiver basalt* at that place is confirmed. Fossil determinations were*'madb by 

Roland W/ Brown and a list of his findings follows t . . ,v " 

jrcus pseudolyrata Lesquereux 
jelkoya oregoniana (Knowlton) Brown 
Cedrela pterafomds (Berry) Brown

The shale is soft and incompetent* Consequently, huge blocks of the over 

lying basalt have broken lo'ose 'and slumped down, slightly deforming ttie 

outcrop and obscuring its northern and southern ends* The presence of  
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similar slump blocks up the slope to the east indicates that this shale bed 

extends eastward under the basalt ridge,at least a mile from the outcrop* 

The fact that none of this shale, was found on the. west side of the canyon 

indicates that the canyon may follow a fault line along which the west side 

is downdropped. The basalt overlying the shale dips about 3 degrees northwest 

and the Clarno formation crops out about 2 miles farther south in this same 

canyon* Therefore, this shale deposit is stratigraphically low in the 

Columbia River basalt of the Blue Mountain slope*

Tliat idle basalt Issued quietly from fissures or low shield volcanoes 

is the generally accepted belief. As single flows are seldom traceable for

more than 10 miles, large numbers- of fissures must have once existed over
* ' i. 

most of the basin area, and one would expect the lower lava flows to be cut
*  '   

by many email dikes*t . However» such dikes are rarely observed. Only one

basalt dike was recognized in the 2,500 square miles covered by the Columbia 

River basalt* That dike is mapped on plate 2C in T» 2 N., R. 37 E. Its
M

trend is arcuately north-south, concave easterly* Such a trend does not 

conform to the main regional northwest-southeast faulting and jointing 

pattern now present in the basalt*

Black Mountain, 2 miles southwest of this dike, has the shape of 

a shield volcano and may have been a source of some of the basalt*

Fanglomerate of Pliocene age* - Two large deposits of fanglomerate of 

Pliocene age immediately overlie the Columbia River basalt at low altitude* 

Both these units contain subangular to well-rounded basaltic conglomerate 

particles ranging in size from grit to boulders. Thick silt and sand lenses 

are included. The deposits are rather impermeable, the interstices having 

been almost completely filled by silt and clay during deposition* 
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Though there is a, great variety in the siae of particles, most range 

in size from pebbles to cobbles* ..Essentially all pebbles, cobbles>.and: . - 

boulders are of basalt derived from nearby basaltic highlands* In all the 

gravels observed, only one cobble was .seen which wats not composed of basalt* 

This one was a piece of brown, waxy chert, a secondary material commonly 

found in the basalt* . , < . :

The bedding structure of the fanglomerate is crude, nearly horizontal, , 

with some crossbedding of the type common to torrential deposition. In most 

places the master bedding dips at low angles in a northerly direction* >'i'?   .

One of the larger deposits of fanglomerate gravel underlies the Pendleton 

plains in the vicinity of McKay Reservoir (pi, 2B), and has been referred to 

informally as the McKay beds* The other large deposit lies west of Batter 

Creek and was designated by Hodge (191*2* p* 19) as the lower part of 

the Shutler formation*

The so-called McKay beds are composed of Pliocene fanglomerate materiali.... i
deposited in the northeast-trending trough of the Agency syncline which lies 

at the foot of the Blue Mountain slope. The beds underlie about £0 square 

miles in a roughly triangular area whose ppints are at Pendleton, Pilot 

Rock, and Blakely.

The so-called McKay beds are composed of basaltic pebble and cobble
" -    '-"  . v : ,: '-:/'  , 

conglomerate with silt-filled interstices* There are many slltstone and

sandstone lenses, some of which are 'several/hundred feet long and as much 

as bO feet thick, but most- of .'the, lenses are somewhat smaller* The TBaterlial 

has been.fairly well,dndurateo} by. compaction and cementation with carbonate 

material. It is sufficiently consolidated to stand intact for several years 

in vertical cliffs*
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The structure- of the: so-called McKay beds is essentially horizontal, with 

some local crossbedding that dips northwesterly* The size of the gravel 

particles ranges from angular boulders, mostly located near the foot of the 

Blue Mountain slope, to well-rounded grit, pebbles, * and cobbles which are 

common near Pendleton*.

The Pliocene age of the so-called McKay beds is established by its 

stratigraphies position (overlying the Columbia River basalt of Miocene age 

and underlying the Quaternary loess) "and by fossil evidence. Vertebrate 

fossils from a silt lens on the east bank of McKay reservoir were identified 

by Jean Hough of the National Museum as follows1: ' '

Dlpoides sp* Age   - - - Plidee'ne ^
Castor sp. Age - - - - Pliocene to Recent

The gravels of the lower part of the Shutler formation of Hodge
.  ,,;. t ..'..':  ,       ..

p» 19) are exposed west of Batter Creek north of the Willamette Baseline and 

above the 750-foot contour* Their attitude, composition, and structure are
...    ..;...... ... .   . .    3  

very similar to those of the so-called McKay beds. They were derived from 

the basalts of the Blue Mountains to the south and were deposited on the 

nearly horizontal basalts of the Umatilla lowland* The maximum thickness

of the gravels is about 100 feet. They are slightly thinner than the McKay
,-*''.  ..(,*

beds but are laterally much more extensive* They extend westward beyond 

the Dmatilla River basin,

Quaternary Units

Pleistocene deposits* - Two deposits of Pleistocene age are represented 

in this area* (Me is a lacustrine sediment deposited in a lake of late- 

glacial age* The other is a sand and gravel deposit of glaciof luviatile type
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The glacial-lake deposits lie mostly between the 1,150-foot contour and 

the 750-foot altitude (pi* 2B)» They consist of poorly stratified silts and 

sands with local inclusions of gravel and scattered ice-rafted erratic sand, 

pebbles, cobbles, and boulders* The beds are generally less than 80 feet 

thick and rest upon the basalts and Pliocene fanglomerate. In size the 

erratics range from sand grains up to boulders weighing several tons*

The glaciofluviatile deposits are scattered over the "scabland" area

bordering the Columbia River. Their upper limit approximates the 750-foot
  ' ' . '.'.,.'-"  

contour line in most places, although it ranges up to the 1,150-foot contour

between Juniper and Gold Springs canyons just southeast of WaUula Gap*   - ' .   '. ,  
The outwash deposits consist of rather clean sand and fine gravel with some 

large boulders and local silt lenses* Their thickness is variable, ranging 

up to 200 feet. Locally they may rest upon Pliocene gravel but in most of 

the area they rest directly upon the Columbia River basalt* The outwash 

material is very crudely stratified, with crossbedding of torrential-current 

type. The material is permeable, and surface drainage has not developed 

upon much of the area it underlies. Surface water percolate® quickly downward 

into the outwash materials and escapes by subsurface flow* The finer-grained
' '"***,*"    - ' ' >  .*"

portions of this material are readily susceptible to wind erosion, and many 

small dunes and deflation basins occur irregularly over the area*

The glacial-lake deposits are believed to be equivalent to the Touchet 

beds of Flint (1938, p. 1*61-£23). The Pleistocene material of the whole 

Columbia basin has been described in some detail by Bretz (1927, p. 617-61*9$ 

and 1925, p. 97-115, 236-239), AUison (1933, p. 675-722), and others*

Pleistocene to Reoent deposits*- There are one major and two minor deposit 

of Pleistocene to Recent age* The major deposit is the loessial Palouse for 

mation of Pleistocene age, and the minor ones are volcanic ash and alluvium

of fiecent age*
Unpublished records subject to revision



The Palouse formation is a widely spread veneer of windblown loeesial 

silt derived in part from the glacial-lake-bed silts previously mentioned* 

'She loess occurs widely spread throughout the Umatilla River basin in depths 

which range from 1 to 2 feet on the summit of the Blue Mountains to more than 

$0 feet in the Horse Heaven Hills country around Holdman and Helix* The 

prevailing wind which deposited this loess was from the southwest, so the 

loess is thickest and of coarsest grain size in the area northeast of the 

original lake* As a result, there are several huddred square miles of 

northeast-trending dunelike ridges of loess in the area around Holdman (see 

pl» 2B)« Above 7ft) feet almost all the area of the Pendleton Plain and the 

tftnatilla lowland is covered with several feet of loess*

In. the author1 s opinion the loess ranges in age from Pleistocene to
'" *   .    ' <.'"." 

Recent* However, it is probable that the bulk of the eolian erosion and

redeposition took place shortly after the drainage of the glacial lake, and 

soon thereafter both the loess and the glacial-lake silts were comparatively 

stabilized by a cover of prairie vegetation*

. Near the lake beds the loess consists of a sandy silt but at greater 

distance is a fine powdery soil* As it is rather permeable and the annual 

precipitation is low, much of the rainfall percolates into it rather than 

running off* In many places minor drainage patterns have not re-established 

themselves once they have been obscured by the shifting loess*

A few small patches of volcanic ash occur in talus slopes and beneath 

terraces along the edges of streams* The ash is white, fine grained, and 

uniformly textured* It commonly shows some thick stratification, indicating 

that it has been reworked by water* Most of the beds are less than four feet 

thick and are of small areal extent* They are usually both underlain and 
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crrerlain by Recent alluvium, most of which was derived from the loess.

The tributary streams of the Itaatilla River have steep gradients and :  , 

flow swiftly through narrow, steep-waHed canyons with only very steall flood 

plains* Consequently, the Recent alluvium is represented by narrow ribbons . 

of river-washed gravel, reworked loess, and volcanic ash at the borders of 

the streams. As there is a high ratio of silts to gravel-sized particles, 

the alluvium is not very permeable* In the area covered by glaciofluviatile 

deposits, the Recent alluvium is largely indistinguishable from the outwash 

material.

Structure of the Rock Units

General Character - -

Structurally, the Bmatilla River basin consists of a broad westerly / *;  -,. ; 

plunging syneline between two anticlines. The large anticline to the south 

is the northeast-trending structure which forms the Blue Mountains. Its axis 

lies close to the south edge of the Umatilla River basin* The smaller anti 

cline to the north is the south-southeast-trending structure which has formed

the Horse Heaven Hills. The axis of the Horse Heaven anticHne'merges with
, . , » *. . *

the flank of the Blue Mountain anticline just east of Athena* The Umatilla 

syncline is crossed by several smaller structures including the Rieth anticline, 

Agency syncline, and Service anticline, but its generalized axis plunges 

westerly from the vicinity of Athena and parallels the course of the Columbia 

River downstream from Irrigon. Each of these features will be discussed in 

more detail in the section on the structure of the Columbia River basalt*

The tectonic structures of the bedrock units of the Umatilla River basin 

area are dominated by those visible in the Columbia River basalt* For this 

reason, it is convenient to discuss the structural geology in three phases*
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the structure of the pre-Miocene material, the structure of the (fclua^ River m 

basalt, and the structure of the post-Miocene material*

Locations of major structural features of the basalt are shown on J 

U.

Structure of the Pre-Miocene Rocks

The geologic map (pi. 2A) shows the pre-Miocene rocks exposed in 

a narrow belt extending almost 1*0 miles southwest from East lirch Creek to 

Arbuckle Mountain. She Clamo formation of Eocene age is exposed at the 

northeastern end of this belt, where it dips northeasterly, and at the 

sou-fewest end, where it dips westerly. The intrusive quartz diorite lies in 

the center of the belt, and the metamorphic rocks occupy an area between 

the quartz diorite center and the Clarno formation on the flanks* Therefore, 

the regional structure of the pre -Miocene material seems to be a broad, gentle 

upwarp with its apex in the region of the quartz diorite.

Structure of the Columbia River Basalt

General character of the basalt deformation** The topography of the 

Umatilla River basin is largely a result of the tectonic structure imposed 

upon the Columbia River basalt. Therefore, in general, the topographic units 

coincide with structural units in the basalt. The Blue Mountain slope is 

underlain by the northwest limb of the Blue Mountain anticline, but for the 

purposes of this report it may be regarded as a monocline dipping northwes 

terly down from the Blue Mountain upland to the relatively horizontal basalt 

flows of the Umatilla lowlands and the Pendleton plains.
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Deformation of the basalt in most of the area was accomplished by- 

folding or warping of the beds and associated fracturing and minor faulting* 

However, in that portion of the Blue Mountain upland east of longitude ; 

118°30«, much of the deformation was-ty movement along faults* ;

The structure of the basalt of theBlue ̂ Mountain yland,^ The Hue 

Mountain upland is a nearly horizontal, platformlike crest of a broad 

anticline. The axis of this anticline is fairly distinct in T. it S.,.-R. 28 E,, 

eastward from Arbuckle Mountain to the vicinity of Kamela* The basalt on ;  . 

either side of this axis dips gently away at inclinations which are mostly . 

less than 3 degrees* Northwest of Meacham a subordinate anticlinal axis ... 

borders the upland area and forms Emigrant Hill* :  

East of Meacham and Kamela (see pi* 20) the anticlinal axis is . '
a 

interrupted by/broad trou^ht trending north-northwesterly and produced \yy \

gentle warping of the basalt and by movement along faults and minor fractures* 

The trough is bounded on the northeast by faults which run along Ryan Creek* 

Camp Creek* and probably the main branch of Meacham Creek* It is bounded on 

the southwest by a fractured downwarp which passes through the towns of 

Meacham and Kamela*

East of the Meacham Creek trough the Blue Mountain highland is a large 

upraised block of nearly horizontal basalt flows* Locally there is consid 

erable topographic relief produced by movements along a northwest-southeast 

fracture pattern.

This portion of the Blue Mountain highland is bounded on the east by 

the Mount Emily fault zone* The individual fractures of that fault zone 

trend slightly west of due north but the zone as a whole has a. northerly 

trend w^ich farther north becomes more easterly. The western block at Mount 

Emily was upthrown more than 3*000 feet, but the magiitude of that displace 

ment decreases to the north.
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The structure of the basalt ,rt_fae'lf!flm_'ftemfyiR^BLQ^»~ In a long, 

gentle'monocline, dipping from 1 to 3 degrees, the basalt layers descend froft 

the highlands of the Blue Mountains northwesterly to the lower lands of the 

Pendleton plains and the Columbia lowlands* The otherwise fairly uniform 

angle of descent is interrupted by several local steepenings where the dips 

range from 3 to 30 degrees*

The structure of the..basalt ffprthweat of the ^lue Motaiitain ^Iqpea- The 

basalt flows beneath the Pendleton plains and the Umatilla lowland have a gentle 

northwesterly regional dip* This regional attitude is interrupted by several 

structures which are of minor magnitude as compared to the Blue Mountain anti 

cline, but which have considerable local importance. These are the Horse 

Heaven anticline, Bieth anticline, Agency syncline, and Service anticline. 

The Horse Heaven anticline continues to the northwest of the Ifeiatilla River 

basin and becomes a prominent feature in the State of Washington* The anticlines 

form topographic ridges which were mentioned by corresponding names in the 

section on topography and drainage. Each of these structural features is 

discussed in more detail below*

The axis of the Horse Heaven anticline trends northwesterly from Athena, 

along -the ridge between Vansycle Canyon and Juniper Canyon, and continues 

beyond Wallula Gap through which the Columbia River crosses the structure* 

South of the anticlinal axis the basalt dips less than 1 degree in a southerly 

direction unter the Umatilla Valley. The north limb breaks off rapicBy into 

the Walla %lla Valley over a series of northward-tilted fault blocks, whose 

echelon-type high-angle faults trend slightly more southerly than the axis 

of the anticline. General dips in this northerly limb are from 2 to 5 degrees*
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The axis of the'RierUi anticline branches off the northwestwardHiipplilg

Mountain slope southwest of Pilot Rock and trends northeasterly mtil it 

loses its identity west of Helix in the rising slope of the Horse Heaven - 

anticline* Dips on either side of the axis of the Rieth anticline are lead- " 

than 3 degrees. . .-

The Agency syncline was first named by Alien (1939) in unpublished records, 

and the name was formalized by Wagner (19U9, p. 8). It lies at the foot of :~ 

the Blue Mountain slope southeast of Pendleton along the structural sag separ 

ating the Blue Mountain slope from the Rieth and Horse Heaven anticlines as 

shown on plate 28, Its axis trends southwest from Athena to the vicinity of > 

Pilot Hock* This syncline and the Rieth anticline are of special economic 

importance because of their effect on the position of the water table in the " '  

basalts beneath the valley area* The basalt is overlain by the so-called -' 

McKay beds of Pliocene fanglomerate in the sags produced by the Agency synoline*

Hie axis of the Service anticline trends northerly from Service Buttes, 

northeast of Pine City, to Sillusi Butte, which is in Washington across-the 

Columbia River from Umatilla, Oregon* At one time, an anticlinal ridge probably 

extended between these but ̂ ea but,if so, it has been mostly removed by erosion. 

Remnants of this former ridge appear at Service Buttes, Emigrant Buttes, ' 

Hermiston Buttes, Umatilla Buttes, and Sillusi Butte. The east limb^cf this 

anticline dips more steeply than does the western one; At Service Buttes 

the east limb dips 11 degrees and ̂ the west limb only 2 degrees. At Silluai 

Butte the east limb immediately adjacent to the axis dips 12 degrees, - the wast: 

limb only 6 degrees. The folding of this anticline was sharp and the basalt 

flows were locally closely jointed and faulted.
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Questions that should be considered regarding the earth movements that

create the present large structures, such as the Blue Mountain and Horse Heaven  .
anticlines, concern the time or age of the movements and the question of whether 

the dominant structural deformation was an uplifting of the Blue Mountain 

district or a depressing of the lower lands to the northwest.

The attitudes of the successive basalt flows in any given section are 

remarkably concordant, If the deformation were concurrent with the extrusion 

of the basalt,, one would expect appreciable discordance in the attitudes of 

the successive flows* As this discordance does not exist on a large scale 

this writer believes that the warping postdates the extrusion of the basalt. '-

Another bit of evidence regarding the age of the movement is the position 

of the so-called MoKay beds. This fanglomerate lies upon the basalt in the * v 

lowland of the Agency syncline and obviously was derived from the higher "basalt 

of the Blue Mountain slope. As these Pliocene gravels owe their origin and

position to the structure, they therefore must postdate at least part of the'1 '

movement* - ;; ' * * 

Some of the stream canyons show two stages of erosion in the Blue Mountain
4

slope district* This feature can be seen in the south wall of East Birch Creek 

near Gibbon* It indicates that there must have been at least two stages of 

deformation*

The deformation that created the Horse Heaven anticline has been dated by 

other workers from evidence gathered outside the Umatilla River basin. Warren 

(I9i*l» P* 209-232) has found that the Columbia River ^ras brou$it into the Paso 

basiit north of Wallula Gap by the uplift of -fee Horse Heaven Hills* ; After 

entering the Pasco basin the Columbia deposited fluviatile sediments (the 

Ringold formation) which have been dated as middle to late Pleistocene age by
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Strand and Hough (1952, p. 15£~1$3)« Therefore, the- age of deformation of 

the Horse Heaven Hills -is middle to late Pleistocene and the cutting of Wallula 

Gap by the Colifobia River has continued from the time of that deformation to 

the present* The canyon of the Umatilla River through Rieth Ridge shows; a 

degree of erosional maturity similar to that of Wallula Gap, so the deformation 

that formed the Rieth anticline possibly was contemporaneous with that of the 

Horse Heaven anticline*

As to the nature of the dominant deformation, it is significant that 

a section of basalt about 2,560 feet thick is exposed in the canyon of the 

Uraatilla River at Gibbon in the Blue Mountains. The remnant of the pre-erosion 

surface of the basalt at Pendleton lies at an altitude of about 1,300 feet* 

Therefore, if the movement consisted of uplifting the Blue Kountains from the 

pre-^eiformation level of the Pendleton area, the lowermost flows now exposed 

at Gibbon "urasrt >*dhre been deposited at least 1,000 feet below sea level. These 

flows do hot -show any sign of the pillow structure, zeolite roineraliaation, or 

interflowmarine sediments that one might expect under conditions of submarine 

extrusiorirtherefore, the logical conclusion is that the basalt was deposited . 

above sea) level and the subsequent deformation consisted, at least in part, 

of depression of the lowland area.

In summary, the above evidence leads to the opinion *toat the deformation 

producing the present structure of the basalt consisted of at least two major 

stages of movement and that the movement started after the extrusion of the 

basalt in late Miocene or early Pliocene time and continued \intil middle to 

late Pleistocene time. Most of the deformation which formed the Horse Heaven 

anticline, and probably much of that which formed the* Blue Mountain anticline, 

occurred in middle to late Pleistocene time. The difference in altitude between
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the Blue Mountains and the lower land to the northwest was accomplished in part 

by depression of the latter area, although the lesser structures forming the 

Horse Heaven Hills and Eieth Bidge were uplifted with respect to the lowlands*

Structure of the Post-Miooene Material

As previously described, the post~Miocene material consists of Pliocene 

fangloraerate, Pleistocene glacial-lake beds and glaciofluvlatile sediments, ' 

and Pleistocene to Recent eolian and alluvial sediments* These materials 

disconformably and unconforraably overlie the Columbia River basalt* their 

crude, obscure primary structures are described in the sections on lithology* 

They ;have no discernible secondary structure*

Geologic History

Little is known of the pre-Tertiary geologic history of the area beyond 

the fact that old rocks of igneous and sedimentary origin were intruded by,', . 

and metamorphosed, in part, by the large compositequarta diorite-norite mass*.

During the Eocene epoch, the area had fairly high relief and abundant 

rainfall and a subtropical climate. The old metamorphic and intrusive rocks 

were being eroded and the materials were redeposited as alluvial sands and 

silts* The Eocene was a time of vulcanisra, and several acidic to intermediate 

lava flows were extruded upon the old land surface* These volcanic rooks 

dammed the drainage system and created lakes and ponds which served as de 

positories for micaceous and carbonaceous lacustrine silts and clays*

The Oligocene epoch apparently was a time of erosion in this area. While 

the tuffs of the John Bay formation were being deposited farther south, this 

area was uplifted and eroded*
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This period of erosion was interrupted during the Miocene epoch when 

fissures opened and f3.ow after flow of very fluid black basaltic lava was 

extruded upon the surface* fhese flows first filled the valleys of the 

youthful landscape and then,spread out over the uplands until.probably all but 

the very highest portions iff the ancestral Blue Mountains were covered by 

basaltic lava. Short periods of time separated successive extrusions. Only 

rarely was an appreciable soil zone developed on top of one flow before it was 

covered by the next* At times the drainage was dammed locally by the lava to 

form, lakes in which silts and clays were deposited* By the time the vulcanisn 

ceased near the end of the Miocene or in early Pliocene time, at least 2,500 

feet of lava had been deposited upon the northern parts of this area*

The Pliocene epoch was a transitional period between the vulcanism of 

the Miocene and the glaciation of the Pleistocene* The deformation that was 

later to produce the Blue Mountains had started but. probably had not progressed 

far*. After the deformation..had begun, the fanglomerates were deposited in 

the lower lands along the face of the growing Blue Mountains*

The deformation of the basalt reached a climax during middle or late 

Pleistocene time when the Horse Heaven anticlinal ridge was formed, and the 

ancestral Blue Mountain anticline was uplifted farther* The glacial stages of 

the Pleistocene are generally regarded as periods of cooler climate than the 

present* Toward the end of the Pleistocene, continental and valley glaciers

existed, farther north in Washington and Canada in the Columbia basin* Ice   . .1.'
blocks from those.glaciers were floating down the Columbia Riyer and probably 

adding their mass to toe ice from the annual freeze-up of the river itself* 

Many of these ice blocks carried rock and soil from up river* According to 

Allison (1933, p* 721), during Wisconsin time these ice blocks, supplemented
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by ice from the annual freeze-up of the river, were obstructed by a landslide 

and formed an ice jam downstream in the vicinity of 35ie Dalles. This ice jam 

grew in height and extended itself upstream, damming the river and causing 

a lake to form upstream from The Dalles* The waters of this lake quickly rose 

to an altitude of about 1,150 feet and deposited stratified sands and silts* 

Occasional pockets of erratic sand, gravel, and boulders mark the locations 

wtiere rock-laden ice blocks melted and dropped their loads. The lake surface 

was constantly changing in elevation and failed to remain stationary long enough 

to cut a prominent strand line*

Eventually the lake level reached its maximum elevation, then began to 

lower as the ice jam melted and eroded* When the lake surface had lowered to 

an altitude of about 750 feet, the current in the Umatilla area was reestablished 

and the stream stripped the basaltic bedrock of its cover of Pliocene gravels 

and lacustrine silts and even cut deep channels in the basalt itself, thus- 

forming the channeled scablands on some of the bedrock benches along the river*

After the ice jam melted and the lake disappeared, the exposed lacustrine 

silts were subjected to strong wind erosion by the variable but dominantly 

southwesterly winds. A veneer of these silts was deposited by the wind over 

the entire Umatilla River basin area, and thicker deposits of sancfer loess were 

formed to the northeast of the lake beds.

The geologic history of the area since the close of the Pleistocene epoch 

has been largely one of relative crustal stability and of stream erosion. 

There was one brief, though probably intense, fall of white pumiceous volcanic 

ash* Itois ash apparently originated with volcanic action in some other area 

and was borne into the Umatilla basin area by the winds* Initially it probably 

covered the entire area to a depth of several inches but was eroded and, in
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places, concentrated by wind and stream erosion* It exists now only as minor
  ' "'  *.-''  ..: '.- : ..; .: '.   . " ./  '. f .'. L*«- : '' - < .* .; ' '. -   . :'' . ' ' - ''.'  "i^.:

terrace deposits in the upland stream valleys and as lenses and scattered 

inclusions in the loess and the Recent alluvium and colluvium*

GRODKD-WA.KE RESOORCES : >. 

General Character of the Ground Water * 

Ground water is the most important' economic mineral resource obtained 

from the rocks In the Omatilla River basin. However, it is not uniformly   

distributed throughout the area; Because of the topographic and structural 

conditiofcsy some districts, such as the Umatilla lowland and parts of the   " ' 

Pendletori plainer, posses potentially good economical supplies of ground water, 

while other districts, such as the higher portions of the Horse Heaven Hills 

and the Rieth Ridge, have little ground water within economic reach* *

The Columbia River basalt is the most widespread and productive aquifer 

within the area, although the younger deposits are important in some places*

Water of the Pre -Miocene Rocks ' 

The older rocks, underlying the Columbia River basalt, are exposed in r   

the HLue: Mountain slope. This is a region of high topographic relief where 

little arable land Bxietsj consequently, very little ground-nmier development 

has been attempted." Within this region, surface streams supply most of the 

irrigation water needed, and springs flowing from the basalt, as well as from 

the soil zones overlying the consolidated rocks, supply most of the domestic 

and stock water* "' '

The quartz diorite rocks originally were compact and possessed little 

porosity* However, near the surface they are now badly disintegrated, and 

weathering has produced sufficient secondary porosity to permit the rooks to 

yield small amounts of water from zones near present or former erosion surfaces*
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The nordte is relatively fresh and is still firm and compac$. Little ground 

water can be expected from it except for small amounts from the joints and 

other fractures*

The metamorphic rocks have a wider range of textures than the igneous 

rocks, but, where unweathered, are similarly compact and impermeable* A few 

shallow wells dug into the soil overlying the metamorphic rooks produce water 

for the domestic use of several ranches in the vicinity of Gurdane*

No wells are known to produce water from the Clarno formation in the 

Umatilla River basin area, although some domestic shallow wells of snail yield 

are dug into the soil and alluvium overlying the Clarno. The most likely 

aquifers in the Clarno formation are the coarser sandstones* Microscopic 

examination shows even these to be rather tightly cemented with calcium . 

carbonate.

Ground Water of the Columbia River Basalt

As stated above, the Columbia River basalt is the most productive and 

widespread aquifer in the Umatilla River basin area. The main permeable zones 

are (1) tabular bodies comprising the scoriaceous and fractured zones .at the 

tops of some lava flows, and (2) bodies of irregular form comprising the 

joints and other fractures within some of the lava flows* In places sedimentary 

beds are present between the lava flows, but most of them are silt and clay   

and do not yield water readily* The fractured and scoriaceous zones at the 

tops of many of the flows are porous and permeable but the more compact center 

parts of most flows are relatively. impermeable. Therefore, water can move with 

relative ease and rapidity laterally parallel to the flows but does not readily 

pass vertically through the denser parts of the flows. Each tabular porous 

aone is at least partly limited in a vertical direction by the denser parts of
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the flows and; where* the lava beds are tilted, the porous parts farther 

at lower altitudes may contain water under relatively high artesian pressure* 

Where the zones are continuous through great horizontal distances, even minor 

changes in the dtrect£on>*or angle- ̂ ofdipK of v the bss^tflowB^caBi produce

changes in the vertical position of the aquifers and in the pressureheadl o£ 
the ground water.

The tabular ground-wber bodies generally are not perfectly continuous

Each lava flow lenses out between the overlying and underlying flows. 

its scpriaoeous water-bearing zone may be cut off or may merge with that of an 

adjacent: flow* Sharp folding or warping of the beds may have caused flows to 

slide past each other, thereby grinding up the weaker sooriaceous tone and. 

partially destroying its permeability. Furthermore, faults and other fractures 

strongly influence the occurrence of ground water* Where much movement has r 

taken place along a fault, the water-bearing zones may be offset and may butt 

against impermeable zones* Fault gouge decomposes into clayey material which 

may form a barrier; to the movement of ground water* On the other hand, if 

little: movement has occurred along a fracture* the fracture may be a conduit 

for the percolation of water -vertically across the less permeable zones. Many 

of the lava flows do not contain permeable zones. In some flows no such zones ,. 

were formed and in others they were eroded away prior to the extrusion of 

the subsequent flows*

Owing to the discontinuity of the ground-water bodies and imperfect 

hydraulic connections between water-bearing zones, the concept of the "water 

table" or "piezometric surface" is not generally applicable, especially in 

the upland areas* Rather, anyone water-bearing zone may have its own water 

table or piezometric surface* Thus, it is common for the static water level

in a well to rise or lower as different water-bearing zones are penetrated
. -   -...-, :-.......
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during well*drilling operations. Tfcis situation is noted i» tafc&e 2 in -fee .. 

logs of wells 1S/32-9N1 and -23J1* 2N/31-2B2, 2N/32*7B1 and «4Cm, 3K/2&lfafa. 

3N/%~3C1, 3N/3$~1%1* W/27-27R1, I|N/28~2?G1, and JjJ^-32Hl. More accurate, , 

and complete drilling logs my in the future reflect this situation more 

extensively* -/* .

Host of the recharge to the ground water is accomplished at places where 

the lava flows have been Harped or deformed over a wide area and the tilted 

beds reach the surface, where they receive infiltrating water directly.Oirfcgr 

transfer from the sur££cial deposits. Thus, the Blue Mountain slope is.the 

main recharge area for the water in the basalt beneath the Umatilla River 

basin. Lesser recharge areas probably exist; one in particular probably 

exists where the Umatilla River and smaller streams cross the west limb of 

the Rieth anticline. .  ' n

The lithology of the basalt is remarkably constant throughout the Iftnatilla 

River basin, but its water-bearing characteristics are greatly influenced bgr 

the tectonic structures and vary from place to place. For this reason, it is 

convenient to discuss by subordinate areas the ground water in the basalt* 

These areas are analogous to those designated in the section on structural geology.

Water in the Basalt of the Blue Mountain Upland

The highlands of the Blue Mountains are underlain by nearly horizontal 

basalt flows which in places have been deeply eroded by streams. Because of 

their horizontal attitude, water does not enter the beds readily, and that which 

does has a tendency to drain out of them rather readily* Except in the towns 

of Meacham and Kamela, there is little demand in the highland district for 

ground water in addition to that obtained from springs and shallow wells 

tapping the water perched in the soil on top of the basalt* 
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("% Irregularities in the dip of the basalt flows cause the ground-water 

situation to be favorable locally* The highland community of Meacham is 

located on a slight eastward-dipping downwarp and has several drilled wells 

that are reliable sources of water. One 278-foot drilled well in the basalt 

(IS/35-10C1) flowed 25 gpm when first drilled and was test putnped at 31k gP* 

with a drawdown of 2k feet. Several other drilled wells in the vicinity yield 

domestic supplies reliably* Only about 5 miles to the south, however, the 

community of Kamela lies near the crest of the Blue Mountain anticline* Here 

a 996-foot drilled well in the basalt (1S/35-36N1) was abandoned because of 

low yield and deep water level*

Numerous springs of low yield occur at scattered localities in the highland 

districts* Host of these yield less than 2 gallons of water per minute and. are 

located at or just below the rims of the upland plateaus. Most of them dis 

charge water from the soil overlying the basalt* A few emerge from fractures . 

or scoria in the second or third lava flow below the rim.

Only one "hot" spring is known to exist in the area* This is Bingham 

Spring (3N/37-18H1), whose water has a temperature of 9k°F and issues from 

a fractured zone in the lava in the south wall of the canyon of the Umatilla 

River. This spring discharges about 60 gpm from three openings, two of wljich 

are close to each other and about 50 feet above river level, while the third, 

and smallest, is about 50 feet farther downstream and about 10 feet above river 

level. The spring lies just west of the axis of the Blue Mountain anticline*

Water in the Basalt of the Blue Mountain Slope,

As the basalt layers in the Blue Mountain highland lie generally horizontal 

and water has little opportunity to percolate into them, much of the annual 

H precipitation must be disposed of by evapotranspiration and surf ace runoff*
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As the streams flow northerly and westerly from the highland area and cross 

the beveled edges of the northwest-dipping basalts of the Blue Mountain slope, 

the water has an opportunity to enter the scoriaceous interflow zones. From* 

there it percolates generally northwestward Tinder the Pendleton plains and 

the Unatilla lowland*

Wells in the Blue Mountain slope encounter ground water under a variety 

of conditions* In some places water is present in large quantities under 

considerable pressure. Several strongly flowing artesian wells have been 

drilled in the canyon of the North Pork of Butter Creek east of Pine City. 

Well 1N/28*28D1, near the lower end of the monocline forming the Blue Mountain 

slope* yields 1,300 gpm by free flow from a 12-inch hole penetrating 365 feet 

of basalt. Well 1S/29~3A1, also near the foot of the slope, is a 5i~inch well 

which penetrates 161 feet of basalt and flows at the rate of $50" gpm. fo the 

south i higher on the slope, several reliable, though less spectacular, wells 

furnish water for stock, domestic use, and limited irrigation.

Numerous small springs occur in the southerly walls of the east-west 

segments of the canyons cut in the Blue Mountain slope. Most of these are'of 

small yield, generally less than 3 or 1* gpm. Many of them merely create damp 

spots in the soil. Such small springs supply domestic israter for most of the 

ranches of the slope.

Water in the Basalt of the Pendleton Plains

As was seen in the section on physiography, the land below and to the 

northwest of the foot of the Blue Mountain slope is divided by the crest of 

the Rieth Anticline into two sections, the eastern one being called tlie 

Pendleton Plains. As seen in the structural-geology section, the main struc 

tural feature of the basalt within the plains area is the Agency syncline,
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the axis of which lies close along the foot of the Blue Mountain slope,

A principal recharge area for the basalt of the Pendleton Plains,is. in . 

the Blue Mountain slope to the south and east. The main gr<nmd-water movement 

is northwesterly .through the Agency synoline, where it is under considerable 

artesian pressure, .and part way through the limbe of the Horse Heaven and Rieth 

anticlines. Along the axis of the syncline and to the east of this axis* the_ 

water is under sufficient pressure to permit the water to flow at the, .surface 

from a belt of artesian wells which extend from Pilot Rock to Athena and 

include the municipal wells of these two cities* Almost any well drilled 

sufficiently deep in this belt of confined ground water is likely to ̂ ielcj 

flowing water* . ...

The artesian head decreases rapidly with distance northwest from the axis 

of the syncline and static water levels in wells become progressively deeper 

until, at Pendleton, the hydrostatic surface of the deeper water bodies is . 

about 150 feet below the level of the Umatilla River. Some bodies of perched , 

water vat shallower- depths have higher hydrostatic levels*

: The upper 700 feet of basalt in the Rieth anticline is cut by the canyon 

of the Umatilla River west of Pendleton* The lava strata of this anticline dip 

slightly to the north, and that portion of the anticline south of the Umatilla 

River is largely drained to the 700-foot depth. Wells south of the river 

commonly penetrate only to perched water bodies in the basalt* These perched 

bodies are discontinuous and for water supply depend upon local recharge* The 

annual precipitation there is only about 12 inches and the resulting annual 

recharge to the perched water bodies is small* Consequently, wells less than 

700 feet deep have small yields and slow recovery of water level after being 

pumped* If wells located along this anticlinal crest can be drilled to a depth
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that would penetrate stratigraphic horizons not cut by the tfaiaiilla River they 

might reach undrained zones below the regional water table,

Hie area north of the tfaatilla River is an upland plain, uplifted by the 

movement that formed the Rieth and Horse Heaven anticlines* The shallower 

water-bearing zones are cut and drained by the Utnatilla River in its canyon 

through Rieth Ridge to the south and by the Columbia River in Wallula Gap to 

the northwest, ftiis northerly drainage of the shallower ground water' id 

probably facilitated ty canyons tributary to the Columbia, such as Cold Springs, 

Juniper, and Vansycle CanyonsU The annual precipitation here is about 12 to 

Hi inches per year and the topography favors absorption of most of it by'ttos 

soil and later discharge from the soil by evapotranspiration, so local recharge 

must be negligible. The consequence of all these factors is that economical 

ground-water development by means of wells becomes progressively more difficult 

with distance northwest of the Agency syttcline. In the broad upland area - ? " 

between Despain Gulch and the axis of the Horse Heaven anticline, northwest of 

the axis of the Rieth anticline, wells are deep and have poor yields and low 

static water level. Only one large producing well (ljN/32-2ML) is known on this 

upland surface* Its yield reportedly is decreasing with use*

Water in the Basalt of the Umatilla Lowlands

The west .limb of the Rieth anticline slopes gently westward under the 

Urnatilla lowlands* The shallower zones of the nearly horizontal, basalt of the 

lowlands receive their principal recharge from three sources: Butter Creek and 

many minor creeks where they cross the northerly dipping basalt of the Blue 

Mountain slope above Pine City, the Itaatilla River where it crosses the 

westerly dipping basalts of the west limb, of .the Rieth anticline, and, to 

a lesser extent, the Columbia River and local intermittent creeks where they
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cross the southwesterly dipping basalts of the south limb, of the .Horse Heaven 

anticline. .As the entry points for the water from Umatilla River and Butter 

Creek are relatively high, a pressure gradient is established and flowing . 

artesian water is obtained from wells scattered throughout the main part of 

the Ifinatilla lowland in the Nolia and Hermiston areas, as well as near fine 

Oity and Echo* 2h nearly all wells in basalt in this area, the water is 

confined under pressure and rises above the point where it enters the well, even 

if it does not flow at the surface* < ; "

Two structural variations from a uniform, even slope of the basalt 

necessitate caution in locating water wells in the tteatilla lowlands* These 

two structures are the Service anticline and the inferred Butter Creek fault*

The Service anticline trends diagonal to the northwesterly direction of 

ground-water movement and is a minor barrier to that movement* The anticline 

is low, sharply warped, and locally faulted* The permeability of the water 

bearing zonesmay have been partly destroyed by the grinding action of the lava 

beds sliding past each other during the folding, thus reducing the horizontal 

permeability within the narrow structural flexure* Wells drilled within the ""*' 

structure would tap the zone of lowered permeability and would be generally of 

low yield 5 fur&srmore, it is commonly difficult and expensive to drill wells 

in rock "disturbed by faults, New wells, therefore, should not fee located 

within the anticlinal area or close against the axis shown on plate 2* The 

other variation to be considered is a presumed fault just west of and parallel 

to Butter Creek, north of Pine City and south of the confluence of Butter Creek

and the Umatilla River* The existence of this fault is not certain, but its
~i .'    . .' ,"''  .  ' 

presence is indicated by the low, straight scarp forming the west bank of

Butter Creek north of Pine City, This scarp is composed of gravel (Pliocene
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fanglomerate) and does not exhibit the usual fault features such as slickensides, 

fault gouge, or fault-line springs. If a fault exists, however, one would 

expect it to impede the northwesterly flow of ground water in the basalt from 

the Butter Creek recharge area. This effect does seem to exist, because wells 

to the southeast, along Butter Greek, have notably large yields and hiigtr0 : 

static levels, whereas those to the northwest, such as well 2N/27-20J1, have 

smaller yields and lower pressure. Farther north, in T, bf N., R. 27 E. f the 

effects of this hypothetical fault seem to be negligible or nonexistent.

Aquifer Constants of the Basalt

The permeability (see Brown, 1953, for definition of this term) of. the 

basalt differs both horizontally from place to place and vertically from flow 

to flow. The ground water is in a series of super-posed tabular bodies, each 

of which differs from the others in permeability and porosity. Consequently, 

reliable determinations of values for the permeability, transmissibility, and 

storage coefficients of the basalt would require a large amount of data whose 

collection is beyond the scope of this investigation. However, some charac 

teristics have been determined which are of aid in planning wells in basalt. 

Newcomb (195>1, p. $2) has found tjmt the average yield of deep wells 12 inches 

in diameter in basalt is at the approximate.rate of 1 gpm per foot of depth 

below the static water level. This estimate is based on a stuo^r of several 

hundred wells, each of which penetrated at least 300 feet of basalt below the 

static water level and were pumped with a drawdown of about f>0 feet. In 

favorable areas, such as that near the Agency syncline, the lower part of the 

Blue Mountain slope near Pine City, and the lower parts of the Columbia lowland,
* ' . - .'; "     7 '-, *-"'..* * .--'".*'   * .   - *  f

this estimate is valid, though for many wells it has proved to be conservative. 
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Well 15/32-9M1, near -fee axis of the Agency uyncllne, extends to 6k9 feet below
 

the basalt surface. Thus, the wen penetrates to a level 6?6 feet below the '  -   

piezoraetrio surface of the ground water. The well yields 656 gpm, or just 

slightly less than the estimate. Within half a mile of this well, another ' 

CLS/32-9KI) yielded 1,500 gpm from a penetration 359 feet below the

surface, or about U times as much as the estimate. Of the wells in Pendletonr ^ 

two of =the city wells (2N/32-2R1 «nd -1QP1) 'and the Smitfe eannery well   

(2N/32«irHL)greatly exceed this average yield, while the State Hospital well 

(2N/32-9B1) equals it and the third city well (2N/32-10N1) falls far short of it. 

On the other hand, in unfavorable areas such as the crests of the Rieth and 

Horse Heaven anticlines and in the Blue Mountain highlands, the yield per foot 

of depth is small; Well liN/32-2Ml, high on the Horse Heaven anticline, > 

penetrates 507 feet of basalt below the piezoraetric Surface and produces' only 

315 gpm, or about 0.23 gpm per foot of penetration* Even that yield reportedly 

is decreasing with use, and the well may tap perched water rather than the"- "- 

regional zone of saturation. This well is the farthest northwest of any well -' 

of moderate yield in the Pendleton plains area. All other wells to the north   

and west either are unsuccessful or yield only small quantities of water.  '  > 

suitable for domestic or stock needs, but not for large-scale irrigation* This 

unfavorable situation in the anticlinal uplands continues to the west for about 

15 miles to the Omatilla lowlands, where wells of large yield tap aquifers In 

the synclinal situation. - - ^

Some of idie general hydrolcgic characteristics of the basalt can be inferred 

from the drillers1 logs in table 2. The vertical footage of basalt drilled 

below the hydrosfetic level and the amount of basalt reported l?y the driller to 

be water bearing were both totaled for 52 of the most reliable and oowplete

.. '.'..-. ./.o  <  ' ;   -,-.   .'. :.. . '   .. , , - ,   j-      ..
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of these logs* In individuals wells, the percentage of total basalt drilled 

and reported as water bearing ranges from 0*9 percent for well 3H/29-11G2 to 

W percent for .well lN/32~3itfl* The total footage of basalt drilled fe&ow > 

the hydrostatic level in all 36 wells was 15^67$ ,feet, and 1,81|0 feat, or 

11.7 percent, was reported to be water bearing. Of these 52 wells, 21 peaaetrated 

more than 300 feet of basalt, of which 8 percent was reported to be wateij    

bearing* Certain hazards in recognizing a water-bearing zone during drilling 

in the basalt may render these percentage figures too low* Few wells hava 

been test pumped at more than one depth daring the drilling* Drillers conaaonly 

use changes in static water levels, change in drill -mud consistency, *nd > . 

bailing tests as criteria for recognising water-bearing zones, aiad* $£ t&eee ,. ; - 

changes are not noticeable, a water-bearing zone may not be recorded on the log* 

For example, in the log- of well JbN/3if*2l4*Jl in table 2, a total of 5U feet -was. . 

reported as "water-bearing" material. However, beliow the first "wajbsr 

encountered, at 1$%193 feet, another 139 feet of material was reported ̂ as 

tlbrokenltand3 tjiersf om, tpotentdally water bearing. I£ ttois 130 feet:i» added ; 

to the 5it f eet of reported water-bearing material, the percentage of basalt 

that is water bearing would be raised from It* 8 to 17*l:for-thie well* In, other 

wells scoriaceous, broken, creviced, honeycomb and fractured aones are reported, 

and, in part, may have been water. bearing, but were not detected $o be

beartog by the normal drilling odtezla..-. Sie estimated average percentage of
surface 

basalt below the piezometric/and capable of yielding watert-rnay .be sonswh^rs s

between 20 percent and. the 11.7;per<jent derived from the repor,ts of the. drillers.

Some of the wells have been test pumped fer the drillers or by pump service 

men* These teerts are primarily , machinery and short-term capaoi-^r tests whdoh 

are unsuitable for determining coetfioie,nts of permeability, transmissibility, 

or storage* Some of these tests are adequate to obtain the specific capacities 
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of the individual wells daring, short-term periods of pufflping*- "Hie specific 

capacity of a well is the ratio of the yield of that well, usualiy^eo^ressed 

in gpra, to the single unit of drawdown in the water surf ace, usually expressed 

in units of 1 foot* The specific capacity of a given well varies with increased 

pumping, changes in the diameter of the well, and changes in the drawdown. 

Consequently, it cannot be relied upon as a constant quantitative character 

istic of the aquifer* However* it is useful for comparing, in a general way, 

similar wells withdrawing water from the same aquifer with the same general 

order of drawdown. For purposes of such comparison, the specific capacities of 

53 wells, scattered throughout the basin, were plotted against the total amount - 

of basalt penetrated below the hydrostatic surface obtained in each well* The 

results, are given in plate 11, which is designed to show the effects of 

structure on the water-bearing characteristics of the basalt* file general area, 

with respect to structure, in which each well.la located is indicated by the 

symbol with which its point is plotted*. The plate shows that, of the 11 wells 

located in the uplands of the Rieth and Horse Heaven anticlinal ridges, only 2
 -. >.   '.;'.' '1 '   "'".:   ' ' ',' "''

have specific capacities greater than 3 gpm per foot of drawdown* These two 

wells are numbers 2N/32-7L1 and -7N1 in table 1, and owe their greater yield to 

their position in the bottom of the canyon of the Utoatilla River through Rieth 

Ridge* Although they are near the anticlinal axis, they penetrate lava flows 

that are not cut and drained by canyons* Further, the plate shows that, of 

the 1? wells having specific capacities of 10 or greater, 9 are in the tfcnatilla 

lowlands and 5 are near the axis of the Agency syndine* Nevertheless* plate 11 

shows also that all four areas are represented among those wells having specific 

capacities of less than 1.

...... -. ,..
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Ground

The fanglomerate, glacial -lake-bed sediments, and loess lie in areas 

having low annual precipitation* In large part, these deposits cap ridges 

and terraces and are cut of f from surface water of other areas* Therefore, 

what ground water they contain is derived mostly from Ideal precipitation and 

is "perched" above the basalt while in transit to deeper percolation or to 

the surface* ..- ..-  > ! .  

Though the glaciofluviatile deposits and the Recent alluvium lie in a 

low-precipitation area, unlike the balk of the fanglomerate they lie mostly 

at lower elevations and their ground-water bodies are recharged partly by 

percolation from streams* The ground 'water in all these deposits lies in thin 

sheets or layers, largely perched upon the surface of the underlying basalt* 

Die deposits are less than 100 feet thick at most places, and consequently, do 

not contain thick zones of saturation. The temperature of the ground water in 

these deposits is about the same as the mean annual air temperature,

Ground Water in the Fanglomerate of Pliocene Age

As described in the geology section above, the fanglomerate of Pliocene 

age consists of a heterogeneous mixture of poorly sorted, crudely stratified 

gravel, silt, and clay. Silt lenses are common and the interstices in the 

gravel are filled with silt and clay which is rather tightly cemented with 

calcium carbonate. Clean layers of sand or gravel are rare* All these factors 

cause the fanglomerate to be rather impermeable*

The lack of permeability, coupled with toe location of toe fanglomerate 

in an area of low precipitation and its position capping basalt ridges and 

terraces which stand above nearby streams, render toe fanglomerate rather 

unproductive of ground water* 

Unpublished records subject to revision



53-

Many ranches and residences, however, rely upon ground water from the 

fangloraerate, especially the so-called McKay beds, for domestic and stock-water 

supply. Water is withdrawn from shallow dug or drilled wells, most of which 

yield less than 3 gallons of water per minute. The water levels in many such 

wells lower considerably after years of less-than-average precipitation. ....  

Ground Water in the Glacial Lake-Bed 

Sediments and in the Loess

These sedimentary units are considered together since they contain similar 

materials, silt with some sand, and have similar hydrologic characteristics and 

situations. The lake sediments also contain sand and gravels, partly of ice- 

rafted origin, but these are not sufficient in quantity to affect the ground- 

water situation. - .,-;..

The ground water within these silts lies in thin lenses or sheets perched 

upon the underlying basalt. Most wells that are dug to the basalt have, less 

than 6 feet of water. Where the silts are underlain by Pliocene fanglomemte, 

they are largely devoid of usable quantities of ground water* As the silts .are; 

drained by the streams, they are dependent entirely upon precipitation for. 

recharge. In their localities the annual precipitation is low, and evaporation 

is higRj consequently, the ground-water bodies in the silts receive little 

recharge.

In spite of the lack of recharge, the low permeability of the silts, 

and the limited amount of water available from them, both the loess and the 

lake sediments are widely used as sources of domestic and stock water. In 

areas such as Rieth Ridge and the high plains north of Pendleton, where surface 

sources are limited and water in the basalt is deep or of small quantity, many

ranches are partly or entirely dependent upon water from shallow wells in<*
the loess*
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The water exists under perched or unconfined conditions in the silts and, 

in general, tends to collect in low places in the surface of the underlying 

basalt. Such hollows in the basalt generally occur beneath the canyons and sags 

of the surface topography* Plate 2B shows that roost of the successful wells 

in loess north of Pendleton are in minor valleys* Attempts to develop water 

from the loess on the ridges and knolls have generally failed.

Ground Water in the Glaciofluviatile Deposits

The glaciofluviatile deposits are composed of coarser particles than the 

loess and lake sediments and are cleaner and better sorted than fanglomerate. 

Therefore, they are more permeable and contain more storage space for ground 

water* However, these deposits also lie in an area of low annual precipitation 

and contain appreciable amounts of ground water only in areas where they are 

recharged by streams or by irrigation.

"the area underlain by the glaciofluviatile deposits is divided into 

an eastern and western part by the courses of Butter Creek and the lower 10 

miles of the tJmatilla River.

Thb eastern part lies about one-half below and one-^half above the 7S>0~
. t. . . '   %

foot topographic contour* Above 75>0 feet the glaciofluviatile deposits have 

been reworked by the wind and in places overlie the loess and lake sediments, 

from which they are distinguishable by their coarser texture. At these higher 

altitudes, the glaciofluviatile deposits have the ground-water characteristics 

of the loess, as previously described.

Below the 750-foot contour, the eastern part of the area of the glacio 

fluviatile deposits is rather heavily populated and is traversed by numerous 

irrigation ditches* The ground water is perched upon the basalt and is 

recharged largely by the tetilla River, by seepage of irrigation water, and by
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discharge from the intermittent streams that drain the higher lands farther 

east* The glaciofluvlatile sediments here range in thickness from less than 10 

feet to about 100 feet* The water table lies within a few feet of the surface 

in the lower areas, such as Fourmile Gap and the other abandoned river channels 

east of Herndston and Umatilla Buttes* These are the most heavily populated- 

and irrigated areas* During the spring months and following irrigation seasons* 

the water sometimes rises above the surface of the ground locally. The ground 

water has been developed mostly for domestic uses, as the people here rely upon 

the Umatilla River and the Cold Springs reservoir for irrigation and stock water*

Host of the western part of the area of the glaciofluviatile deposits is 

occupied by a U* S, Army installation* Only a few wells in this area develop 

water in the sedimentary deposits* Those wells are clustered in the south part 

of T, Ij N«, R. 27 E«, and their water levels, 60 to 65 feet below the land 

surface, coincide roughly with idle elevation of the Uinatilla River to the east* 

Fire-protection wells at the Array installation are equipped with casing down 

into the basalt and therefore* do not draw water directly from the overlying 

glaciofluviatile deposits* However, the drillers' reports indicate that 

the deposits contain water in this area*

Wells i|N/27-33Hl and -J2 are irrigation wells which were tested at 500 and 

750 gallons per minute, respectively, reportedly with nnow drawdown* Seemingly 

the drawdown is too small to be noticed by the owners after pumping each well 

at 520 gpm for 3 months. If such ground-water conditions extend northward from 

these wells as far as the Columbia River, this part of the glaciofluviatile 

deposits is a potentially important aquifer*

Recharge of this part of the glaciofluviatile deposits comes from the 

Tftaatilla River and Butter Creek to the east and from intermittent streams 

flowing across the fanglomerate farther south. It is to be noted that surface
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drainage is well developed on the Pliocene fanglomerate but disappears entirely 

on the glaciofluviatile deposits* Some recharge water may come to the glacio- 

fluviatile deposits directly from the precipitation. This is likely to be 

a very small amount, as the annual precipitation is small, only about 8 inches 

per year, and the evaporation rate is large, more than i|0 inches per year. 

Artificial recharge might be accomplished readily by ditch or pimp diversion of 

excess flood waters from the Umatilla River or Butter Creek. Such water could 

be recharged to the glaciofluviatile deposits by basin or ditch infiltration 

.in the sandy depressions near the south border of T. li N», R. 27 E. ,

Ground Water in the Alluvium of Recent Age

The alluvium of Recent age, as has been noted previously, consists mainly 

of a thin, narrow ribbon underlying the flood plains along the larger streams, 

Where such streams traverse the Blue Mountain slope the alluvium is composed 

of well-washed, fairly clean though poorly sorted gravel and sand which are 

capable of storing water to a relatively large percentage of their volume and 

are capable of yielding it readily. However, the alluvium here is of such 

small quantity that to withdraw water from it, as does the city of PencCLeton, 

would have the same quantitative effect as to withdraw it directly from the stream*

Where these streams traverse the Pendleton plains and the higher parts of 

the Umatilla lowland the deposits consist mostly of reworked material from 

the loess and fangloraerate* Those reworked deposits are relatively tight and 

impermeable. Even so, the alluvium there is widely used as a source of ground 

water for domestic use at the ranches and dwellings bordering the streams.

Where the streams traverse the area underlain by glaciofluviatile deposits, 

alluvium of Recent age is commonly lacking* Where it exists, it is nearly 

indistinguishable from the glaciofluviatile deposits. Recent alluvium occurs
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in three large areas* One is' a broad flood |ilain extending ^eiream Ifor about 

7 m&es from Pendleton. The aUtnriW 1*ere is cion^deeoi nwstly of gravel bui 

is less than liO feet thick, and ground water from it is used only for1 doraestio

at « lew ' "~" ' ' '

The second large area underlain by Hecent ltf*itffiL^o$«^» :ifc *

flood plain bordering the lowest 12 miles of Gutter Creek* This attuviuA also
' ' » *,*'' ** I * A t  * »* «**!   t I '*-*

is shallow f 'it is composed almost entirely of reworked loess and is th'ereTbre
* ... *. . . ^ *H ;{*''{)»'  ir *jj»

rather impermeable. It contains! a few scattered lenses of fairly clean sand, 

but the ground-water yields are sufficient only for domestic and stock water* 

$ojne of the ranches are having deeper wells, drilled to obtain water ,f£om., the

undeij^yinjg basalt* . ..,..- ._.,, ,,.,,,..,.. t ........, >H,-» ,, ;; .-^H
j ' ''' 

-. The t^ir^, large ,deposit of alluvium of Recent age underlies.

plain, ;of <, tjj§ .Itaatil^a River northwest from, Echo to the 

Creek^, The al^uviton there is composed mostly, of reworked
*- f '*'*i' . * * ,

material and is fairly coarse and permeable^ ̂  1$,$, depth is not 

wells are known to penetrate it entirely, but it is presumed to be shallow* 

It is crossed and almost coinpletely surro^no*sd by, irrigation ditches and is 

crossed by the Ifeiatilla River* The water table is within 6 feet of the surface 

over most of the area and rises to the surface over large areas during the 

spring months* Drainage is a problem in this area* The ground water in 

the alluvium is developed only by domestic and stock wells at the ranches. 

The, wells are dug, bored, or driven and are pumped at low rates* . :,

Chemical Qualify and Temperature of l^e Ground Water ' ''"*"'

With few excep^ons,'4ie''q^itrJ of 'W f^n^d water in fee'^tilia''River

basin is excellent. In general, the water ranges from sblt to moderately hard,

A has a moderate mineral content, and does noV contain significant coccentratione 
( ^ of objectionable constituents.

Unpublished records subject to revision-



5.8

 l   .-;.  Samples of 'wat^i from 21{, wells arid springs within the area were analyzed 

by the Geological vS^rvey. Chemical analyses of water 'Samples from 6 wells 

and* isprings were obtained from other sources* j la .addition, water sampes 

from 132 wells and springs were tested by field methods for hardness and':, 

chloridev v In the 'field determinations standard soap solution was used to 

estimate hardness, and silver nitrate solution with potassiton chroma^ indicator 

Bolution was used to determine diloride* The results of these field tests 'are 

shown on table 1, columns 16 and 17 > and table 3, column 11.

Hardness

Hardness of water is caused essentially by calcium and magnesium compounds, 

such as the carbonates, btcarbonates, sulfates, and chlorides of these metals*
'   .' V :-.Vi'     ': - ':" =-    ; -v. . .' ;- -  ' .-.. .- ... ' :  '' -   - .--. , /" v''1

Hard water deposits scale when the water is heated, affects the use of deter 

gents and dyes-buff 8, and consumes soap in laundry operations* Hardness, with

respect to use of the water, has been classified by the IT* S* Geological
v: '. : »_: . w - ,     ,. / -.' -  ;' -.. v, .- -.. :.-,-. "  ; ,.-  :,;  . . . ,

Survey (1953) according to the following scale*

Hardness as va&Qj * ; .  / .. / -. '  -'      '   . -     ;   "' 
(parts per million) Class
: * "   -'. .;: *    -tj,-'"- -vj.y.  ".'."-'  ' , ': vM i ' . '; V '' '. -. .      :-.--

0-60 Soft
6st'-«* 120 Moderately hard ?    -, :*
121 - 200 Hard
2Qlr"", ;. ..  »-.; Very hard      -'   .  <.  : *-.«   ;  :'-  

.: '  . v# 'v^ ,.-i >.']:   T.7--- .   : ; ;'---";'.;'. .. *  :     ,  >.)."- ../" ..' v , ' ..  -  (/ 
Hardness determinations were made by field methods for 10U springs and

,V'.. -;  -,' ' . -: . -. f . '   -.      :-. ' ... -..-. , ^;   ^r ' .   -, ,'

wells which draw water from the basalt* The hardness as CaCO^ in the samples 

examined ranged frbria;l$ ^o\2j2ft ^& ^ water from 

the basalt 1hay be soft to very ha3?d and tiie average hardness is in the moderately 

hard bate^br^* Also, of the 10lr<sawples, 22 were soft^ 59 were moderately hard, 

21 were hard, and ohly 2 were very .hard*' ^^ ,, ' --:^: ;?. ,..-    . '..-- --. -.  >    '  \
.- :. ? .-.-. .'.'      '   V      ,>  /-.  .-' : ; : \ 

   - '.-'^     .  ;.  .-t:-V-'. * -.-.i^: ,: .^-:^.; i-::.\,v 
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Field determinations of the hardness of inter from 97 wells and springs In 

the basalt were grouped according to thfidep-Uifl of the scmrces from; which , 

the water was obtained. Water from 20 springe, the water from which probably 

never had been more than 100 feet below the land surface, had an average

of 62 ppnu The average hardness of water from 26 wells drilled less

than 200 feet into tee basalt was 90 ppm, that for 20 wells between 200 and 3© 

feet deep was 60 ppn, and tttat for 31 wells more than 300 feet deep lias Ik ppm.

Water in the sedimentary o^sits overlying ̂ in hardness 

from a minimum of hO ppm in the Recent alluvium to a maximum Of ; 19?' PP« in 

the loess. Average hardness values and, the number of wells upon which the 

values were established for each. of the sedimentary units is. as follows t."   '        .'.   . ; ' . ',, ; l : .,   , " , i £ _  -, '"',' '' \ ' ' ') ' ' ~ t   t .' * . .'  .

Pliocene. ̂ n^loo^ratej,.$ wells, 93 ppraj iJrosSj, IJ^ wells, 12U ppm; glaciofluviatile 

deposits, 6 wells, J.p3, ppij ancl Recent alluvium, 9 wells, 97 ppnu . .

Ihe chloride content in any of the sampled water is not sufficient to be 

objectionable for ordinary uses* The highest concentration of chloride Was ' 

lOi; ppm in water from a shallow well in the loess. The upper limit of concen 

tration of chloride in domestic water recommended by the fJ* S» Public Health 

Service (19U6) is 2^0 ppm, and a concentration of 300 ppm or more ordinarily 

is necessary before the water tastes noticeably salty*  

Water from idle loess contains more chloride than that from other rook units* 

In samples of water from Ik wells in the loess the chloride content was found 

to range from 10 to 10U ppm and to average 1*1 ppm. Jh the water witha»wn from 

lOli springs and wells in the basalt, the chloride content ranged from it to 99 

ppm and averaged 22 ppm* Water from 20 wells in the Pliocene fanglomerate, 

glaciofluviatile deposits, and the Recent alluvium had chloride concentrations 

ranging from 6 to 70 ppm and averaging 21 ppnu
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Detailed chemical analyses of water from 2$ springs and- wells indicate 

that the sulfate and nitrate concentrations are not excessive. The U» S** 

Public Health Service suggests a maximum permissible suLfate^ concentration of 

250 ppm for "drinking water. The maximum concentration in thfise ground- waters 

was 2i2 ppm. The National Research Council (Maxcy, K. F», 19$0)

a limit of Wi ppm 'of 'nitrate in water for domestic use* Only* one* 'well (V   " ''  

CW33-29KL) in the Umatilla Basin exceeds this, with a concentration of $7 ppm 

of nitrate. The other waters tested have concentrations ranging 'from 0.1 ppm 

to 11 ppm of nitrate.  ; »/   

Minor Constituents of the Water

Boron*- In small amounts, boron is essential to the growth of practically 

all plants* In only slightly greater amounts, however, it is detrimental to 

plant growth* Plants are rated (Wilcox, 19U8) as sensitive, semitolerant, 

and tolerant according to their ability to withstand boron concentrations* 

Irrigation waters are rated in five classifications  »from ^excellent* through 

"unsuitable1*  for each of th%se classes of plants. Water with- boron concen 

trations of less than 0.33 ppm is regarded as excellent for; the sensitive  .' 

plants and water with more than 3*75 ppm of boron is regarded as unsuitable 

even for the tolerant plants* *

Nineteen of the chemical analyses of table 3 list boron concentrations; 

Of these, 18 have less than 0.33 ppm of boron and are, therefore, "excellent" 

irrigation water in this respect* Only one sawple (3N/37*lfiHl), from a hot : 

spring j has an objectionable amount of 'boron (10 ppm) and is rated ^unsuitable11 

for even the most tolerant of plants.
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Fluoride.- A concentration .of flupride of about 1.0 ppra in drinking or 

culinary water is considered beneficial to children's teeth (Bean, 1936, 

p. 1269-1272)* In hitter concentrations Auoride may oa^use a jtental defect , 

known as mottled enamel, and aoflnrflipglyfr the Public Health Service, recommends 

a max&mro limit of 1.5 -ppra in water to be used for drinking and coojcing. . _ ,

Determinations of fluoride were-made on water from 22 springs and wells. 

Concentrations rsmged from 0*2 to 0»9 ppm In most of the waters. In the. samples 

from wells i^/28-lOPl and 3H/37,-l8Hl, the fluoride concentration wias 1.7 and iuO 

ppm,. respectively. .This latter source is the same hot-epring, water that 

contained 10 ppm of boron. . -, -..-. ,
''"*.* *' ,\* * '  * « * ',".''-/ »     ' * '   "     . .-'  '! ^' ' * < ' *' ''.?*' 

Iron.* Water containing more than about 0.3 |^>m. of iron, or of iron and 

manganese together, may stain fixtures, utensils, and lat^dry*  . Water samples

from one veil in the loess and from one well in the Pliocene fanglomerate haveT'-.' ', ,". .'.*  '.:; jo ;.*,.- .'." -,.'' ' . '.:*,..   ; ;".'  .'   "'. .  .  ' '  .. ; .- ' x '''*   ...-., i *v   r-

concentrations, in excess^ of; th^s : amoun/t..,. One well (3S/3<)^29R2) that draws 

water from the metamorphic rocks has a very high concentration of iron (U7 

Howeyex, in all other paraples* 20 in number, in which iron was determined, 

the concentrations were lees than 0*3 ppm. ,  

Gaseous constituents. - Several of the wells and springs discharging water 

from the basalt have a noticeable odor of hydrogen sulfide* This condition 

seems to be normal (especially in newly drilled wells) for water from the 

basalt of the Pacific Northwest. The gas, in part, ma? be released by the 

decomposition of iron sulfides in the lava rock.

Drilling operations in well lN/30~2iiEL encountered a small amount of 

combustible gas which ignited with a muffled report when pieces of burning 

paper were dropped into the well. The gas, which probably was methane,
'*;  . ' '       "''.*;,

apparently came from, an interflow soil zone and probably was formed by the
*'. . . , ' t 

decomposition of organic matter in that zone*

Gas can be easily removed from water by 'aeration. v
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Suitability of the Wter for Irrigation

Bie U. S.: Department of Apiculture (19%) feas seated thaVtlfe character* 

istics most important in determining the quality of an irrigation water are 

(1) total concentration of soluble salts or salinity, (2) relative proportion 

of sodium to the principal cations as a whole, and (3) concentration of boron 

(which was discussed previously) or other elements that may be toxic* The 

concentration of soluble salts in water can be determined approximately by 

measuring the electrical conductivity of t!*e water. This determination can 

be made readily and is reasonably accurate for the purpose. Conductivity is 

usually expressed in micromhos per centimeter and is a partial measure of tiieo 

suitability of water for irrigation Tise.

The sodium (alkali) hazard involved in the use of water for irrigation is 

determined by the absolute and relative concentration of the cations* If   

the proportion of sodium is high the alkali has&ard ±B highj if the calcium and 

-niagnesium predominate, the hazard is low. / < v

A useful index for designating the sodium haaard is the sodium-adsorption 

ratio (SAR), which is related to the- absorption Of sodium by the soil* 

sodium-adsorption ratio way be calculated from the formula .'-V 

' " ' * ' ' SaE   Na     - " -       ; .-

.. . 2 ; ' '' " 

where all the cations are expressed in equivalents per million* The classifi 

cation of waters with respect to SAR is based primarily on the effect 'of ;

exchangeable sodium on the physical condition of the soil* : ; 
      ' . . ... i- ,     
A diagram used for the classification of irrigation waters on the basis

of electrical conductivity and the sodiums-adsorption ratio is reproduced on 

plate 13. This diagram classified irrigation waters into 16 igrpes ranging
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from low salinity (01) and low sodium'(Si) to high salinity (Cii) and hi^i 

sodium (SiO*: Water "classed as Cl-*61 can be'used on practically all soils 

with little danger of hariaful effects on the soil or crops, whereas a water - 

classified as ClHSii is not suitable for irrigation of any type of <srdpg $r any 

kindof soilExceptin very special situations. . ;:

Of 19 waters, analyses of which give adequate information, 15r;faH'inta- 

class C2-S1. Water of this class can be used for irrigation if a moderate : 

amount of leaching occurs* Plants having moderate salt tolerance caxrbe   r 

grown without special practice* for salinity control. This type of waiter can 

be used rott'almoet all soils with little danger of developing harmful levels ; 

of exchangeable sodiunu ; . '' ../*<* *

Two of the waters, fell into class Cl«Slj -this type of water can be used for 

irrigating most crops on most soils with little.likelihood-that soil salinity 

or harmful concentrations of sodium'will develop*" ; ;

One sample (5N/32-31F1) was classed as C2-S2. This water will not create 

a salinity hazard if;a moderate amount of leaching occurs but will present '^ 

an appreciable sodium hazard in fine-textured soils having high cation- 

exchange capacity* It can be used on coarse-textured or organic soils of 

good permeabiliigr.

The remaining sample is from a hot spring (3N/37-18H1) and is classed as 

C3~S2» This has sodium-hazard characteristics similar to the sample just 

discussed. With respect to salinity hazard, the water in the C3-S2 class 

may not be suitable for use on soils having restricted drainage. Even with 

adequate drainage, if this water is used for irrigation, special management 

for salinity control may be required and plants having good salt tolerance 

may need be selected.
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of the Ground

average tetaperature of rocks lying at a depth of less than about' 100 

feet below the ground surface is commonly about the same as the mean annual 

temperature of the atmosphere at the ground surface* Wells and springs that 

discharge water from the pre-Miocene rooks tap water bodies tn the weathered 

zones of these rocks. These ground-water bodies lie within a few feet of 

titie ground surface and the water "temperature approximates the mean annual 

air temperature.  <" ' ".- .     ' -  : .  "  .   

Similarly, the sedimentary deposits overlying the basalt are commonly 

shallow, the depths 6'f'wells seldom exceeding 150 feet and being mostly less 

than 100 feet. The temperature of the water they contain also is at about 

the? same as 'the meanI annual air temperature.

Ground water from the basalt comes from porous aones which are tapped 

by wells ranging in depth from about 100 feet to more than 1,000 feet below 

the ground surface. Such waters show a distinct, though irregular, Increase 

of water temperature with increasing depth of the water source* - '
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Ike temperature of the water and other' derived information for 26 wells 

in basalt are tabulated below*   '

Well

2S/27-8P1
1S/27.-18ML
1S/32-9L1

-9N1
-17F1

1S/32-19Q1
-23J1

1N/28-28D1
1N/30-UC1
2N/27-11H1

2N/29-3GH1
2N/32-10M1

-10N1
-29D1

2N/33-21H1

3N/29-16G1
W27-27R1
l|H/28-10Cl

-IOPI
-lira

IiN/31-9Pl
5N/28-19A1
5N/29-13E1
5N/32-$8Cl

-31FL
5N/33-3U1

Mean depth8 
of aquifer 
(in feet)

221
126
1*65
31*8
301

160
710
355

U27

59
U21
580
29U
U50

307
51*0
157
375
699

311
770
272

66
253

' Temperature 
of the water

(Op)

56
55
66
6U.5
65

55
68
61*
65
61

62
51.5 *
56
58
66

65- 58
62
76
71

61
71 '
63
61
58
58 .

Mean annual ̂ 
temperature

1*8
- 1*8

52
52
52

52
52
1*8
58
1^8

1*8
U9
U9
1*9
51

1*8
-50
60
60
50

50
50
50
50
50
 ?°

Temperature 
difference.- (ftr.)

8
7 '

11*
12.S
13

315 !  /
16
17 * r
13

1U
2.5
7
9

15

17
8

12
26
21

11
21
13

.11
8
8

Temperature 
increase 
(<*F/LOO ft 
of depth)

3.6
5.6
3.0
3.6
1*.3

1.88
2.1
U.5

-.; .- - .v * .

3*0

23.8
,059

1.21.- -3ar-
3.3

5.5
-.. 1*1*7

7.6
6*9
3.0

3.5
2,7
1*.8

12.1
2,9

a Mean depth of aquifer is taken as the depth of a point halfway between 
the top and bottom of the reported water-bearing zones, and for depths in 
which the water-bearing rock was not reported, it is taken as the depth of 
a point halfway between the-static water level and the bottom of the well*

b Mean annual temperature is estimated from the elevation of the well 
site and the proximity of the site to temperature-recording stations at Echo, 
Hermiston, McNary, Meacham, Pendleton, Pilot Rock, Ukiah, Umatilla, and 
Weston. Mean annual temperatures for these stations were computed from 
weather records -for the years .19W-51u ..
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Of the temperatures recorded for the ground water in wells, the highest 

was 76°F in well iiN/28-lOPl in the Umatilla lowland, the-lowest was 51.5° F 

in well 2N/32-10HL in the Pendleton plains, and the averagevtemperature for 

all 26 wells was 62.2°F.

The average rate of increase in temperature below the first 100 feet is

generally 1° to 2°P per hundred feet. The temperature of the first 100 feeti
of depth is usually expected to average about the same as the mean annual 

temperature for that locality* This common assumption apparently is not 

entirely valid for the Columbia River basalt of the Umatilla River basin, as 

water from wells 2N/29»32H1 and 5N/32-31F1 show greater-than-mean annual 

temperature for aquifers whose mean depth is less than 100 feet* For this 

reateon, the thermal gradients in the foregoing table were computed directly 

from the earth's surface*

Of the 2k wells for which data are complete, only It had temperature 

gradients of less than 2° per hundred feet. Of these, 2 are in the Pendleton 

plains area, 1 is in the Umatilla lowlands, and the remaining 1 is at the foot
if,'-

of the Blue Mountain slope*

Of the wells that show unusually high thermal gradients, more than S°F 

per 100 feet of depth, nearly all are located in areas that contain lines of 

significant tectonic deformation. Well 1S/27-18M1 is on the Blue Mountain 

slope; liH/28-1001 and -10P1 are near the axis of the Service anticline/ and 

SN/32-31F1 is high on the Horse Heaven anticline* Wells 2N/29-3CKL and

3N/29-16G1 are in a trough between the Service and Rieth anticlines.
Possibly well 2N/29-30H1 may be bridged or obstructed in such a manner

«*  *

that only part of the depth to its water-bearing zone could be measured^ thus, 

its erroneous depth measurement would account for its apparently very high 

water temperature per measured depth*
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Near Pilot Rock, where the mean annual temperature for the 

was £U8°F, the water temperatures are from wells drawing water at different   

depths. One well (lS/32-»19Ql) yields water at 5£°F from an aquifer whose mean 

depth is 160 .feet, and another (-17F1) yields water at a temperature of>,65°F 

from an aquifer whose mean depth is 301 feet, A third well (-9L1) yields water

at a temperature of 66°F, mainly from an aquifer whose mean depth is 1*6$ feet,
<

and a fourth (-23J1) yields water at 68°F from an aquifer whose mean depth is 

710 feet* These four wells would indicate a temperature gradient of 1°F per 50 

feet of depth to 160 feet, 1°P per Ik feet of depth from 160 to 30$. feet, 1°P 

per 16U feet of depth from 301 feet to iu6S feet, 1°F per 122 feet of depth 

from ii6f> feet to 710 feet, and an overall gradient of 1°F per it3»8 feet of 

depth from 0 to 710 feet. If these data were plotted, temperature against., ,, 

depth, the result would .not be a smooth curve. The roughness of the curve   

seoms to indicate that the ground water from the main producing zone of some 

wells may be mixed with water .from higher or lower water-beaj^ng zones* : , :: 

The warmest ground water known in the Umatilla River basin area issues , : 

from Bingham Spring (3N/37-18HL) in the canyon of the Umatilla River near 

the crest of the Blue Mountain anticline. Hot springs are commonly considered 

to represent water that has risen along faults or other conduits from deeper 

strata. Using a temperature gradient of i°F for each 50 feet of depth and 

starting from a mean annual temperature of 50°F, the 9lf$ temperature of the 

spring would require that its water rise without temperature loss from a depth 

of some 2,000 feet. However, the nearest recognizable fault is about half a 

mile downstream from the spring, and the position of the spring near the crest 

of the anticline makes it difficult to explain the source of sufficient 

hydraulic head to cause the water to rise in such volume from such a depth.
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The water possibly could have*reached>*~dtptfe'*of 2^000 feet .in it« percolation 

to the springs if it c^ie front the1 south and passed under thdvhig* mountain . 

mads south of'the spring^ Fractured'along the crest of the anticline may be 

open slightly, thus creating a greater vertical permeability than is common. 

If water was traveling in a straight line from the junction <of the1 south fork 

of Umatilla River and" Thomas Greek (altitude about 3,500 feet) to Bingham Spring 

(altitude about 2,200 feet) the water would have'' to descend vertically' 41,300 

feet in the basalt and would pa&? under a mountain mass which reaches an elevation 

about U,500 feet above sea level, or 2,300 feet above Bingham Springs* '

Another possible- source, of 'the heat is residual heat in an igneous .intrusive 

mass ne6r the 'surface* However,"this hypothesis is doubted, because enly one 

hot spring is known and because^ the fonly other possible indication of the 

presence of such a mass is the high concentration of boron in the water from   

this sprang^ fseeT'ia'bie k)+ The possibility exists that fault zones may contain 

abnormally ̂ arm rock due to mechanical disruption of the rock during fault 

movements' and may pass such neat on to' the circulating ground water*

.Use of the Ground Water

; History of Ground-Water Development 

There have been three major periods of ground-water development in the 

timatil^a Basin area. These correspond to periods of general increase in 

population* agriculture, and industry*
'' >** .- . '   , ; . *  «'...', , , . _   .,

The earliest period of settlement in the area was largely devoid of ground*
'  ''* '* "  ' 'V "V,' ' :' .-, -'.-. ' * ,

water development* Prior to the termination of the Indian wars in 18£?, the 

population was transient and consisted mostly of trappers, traders, small 

settlements of white stockmen and missionaries, and Indians. Host of the 

settlements were of short duration and several were destroyed or the people
 :   -.'   .< :  -.  '. v>-.-.,"-'-.v-,/"-i7."?. <"i 
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were fri^itened away daring the. Ih^Lan,.wars. JEn 1863, gol$ jaining was started 

in the Powder Eiver valley to the. southeast and several ranches were started 

in the Umatilla area to raise cattle, sheep, and foodstuffs for the-miners,. 

During that time the ranches and settlements were widely scattered, and. relied 

mostly on surface or spring water for domestic and stock use and, upon surface

water for such irrigation as was accomplished,, ......»    ,  .   i       - -
The switch of emphasis from stock to grain as a dominant agriculture ., 

product took glace between l8?£ and 1900, 3y the end of nthat period, most of 

the Pendletpn plain and much of the %atilla lowlands were under cultivation. 

Many of the settlements and ranch headquarters were located on the narrow
. .'  - ' ; ' .» > f. *J « .      "   ''

flood plains of the larger .streams,, .Thf people, there relied upon .surface water 

for irrigation and stock use.and upon shallow dug .wells in the Recent a,lluyiup, 

for domestic use. Ranches on the terraces and plazas between tiie streams* u§e(l.

shallow dug wells in the loess or other sediments overlying the, .basalt (for«. ~ ' <  ' '    .'  -,'

domestic and stock water and practiced dry farming. The first exploratory 

wells into the basalt were drilled about the turn of the century. Many of 

these were shallow and were either failures or only moderately successful,

' During the period 1912 to 1920, high wheat prices, 'stimulated by the first 

World War, caused many lands previously regarded as submarginal to be brought 

under cultivation. Many drilled wells were "developed during this period of 

prosperity. The emphasis at1 that time was oh dry farming and the wells were 

needed "only for domestic and stock use. The wells were generally small in
. ; . . «{

diameter 6 inches or less  and in each case drilling was discontinued as 

soon as a small amount of water was obtained. With the decline in grain prices 

after the first World War, many of the poorer lands, such as those on the Rieth 

anticline and the Blue Mountain'slope, reverted to'grazing use and many farm 

steads were abandoned as the land was consolidated into larger units. Many of 

1 : . -.^ Unpublished records subject Mso(revision
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the farmstead wells either fell into * disuse or served only for stock water* 

A period of ndrior ground -water : development occurred during the drought 

of the 193C 1 s, when the Governrae'nt financed the 'drilling of several low- 

yield drought-relief wells*

Hie greatest period of ground-water development was from 19^0 to the 

present* This recent activity has been caused by three dominant factors* 

first, the general period of prosperity during and after the second World War 

has made it possible for people to finance ground-water development'} second, 

the iocal people are finding that ik'i^e quantities of ground wqter are avail

able un'der some parts of the area; and third, many of the ranchers are turning 

their attention to crops1 oth^i* than small grains* Some' of those crops require
-» , .-..* ... ...-   '': ''

irrigation* The second factor is probably the dominant one, and wells have 

been, and are now being* drilled for domestic, industrial, and municipal' use

as well as for irrigation,
v . .. .

Present Use of Ground Water    i     . '

At the present time ground water, has been developed for rural domestic 

and stock supply* irrigation, public supply, and industrial use; at one spring 

it has been, developed for recreational use*

, Rural domestic and stock water*" Most of the wells in the Umatilla River 

basin area are used for rural domestic and stock supply* Tin many places water 

from these wells is used also to irrigate small gardens or yards of generally 

less than 1 acre* About 600 representative wells of this class are listed
    ;* .   ...      v _ . .   ,

in table 1.

The population of Umatilla County is ill, 703, according to the 1950 census* 

If one subtracts from this the 19,696 who live within incorporated towns having 

municipal water supplies and the estimated 5,500. people living in that part of 

the Walla Walla drainage basin which lias -within Umatilla County, a rural

population of approximately 15>*900 is obtained for the Umatilla River basin, 
Unpublished records subject to revision
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Pcr-capita water use for a rural population is commonly about the mm as for 

a small city without industry about f>0 gallons per day. Therefore, .the rural 

domestic use of water, all of which is withdrawn from wells or springs, is 

about 795,000 gpd, or about 890 acre-feet per year. Host of this water la 

withdrawn from the basalt.

Jr£|gajjign.<» Quantities of water used for irrigation were estimated from 

data available for individual wells* Host of the data was obtained from annual 

reports of the well owners to the State Engineer of Oregon* Where such reports 

were not made the total water use was derived from an estimated average use of 

3 acre-feet per acre irrigated per year* -Where the total acreage was not: 

known, the estimate was based on the reported yield of the well, in gjBft, 

extended over a 3-month irrigation season*

The estimated total amount of ground water used for irrigation in the 

DmatUla River basin is 8,100 acre-feet 'per year. Of this amount, 6f350;*cre? 

feet is withdrawn from the basalt, 1,700 acre-feet from the glaciofluviatile 

deposits, and the remainder from the fanglomerate and the alluvium*

Public-supply and industrial use** Some of the industries within the area 

obtain all or part of their water from public-supply sources, while others 

furnish water to public-supply agencies, especially during periods of water 

shortage* For this reason, public-supply and industrial uses of ground water 

are grouped in this report*

Water-use figures were obtained from city officials or the State Engineer 

of Oregon where records were adequate, or were estimated for cities and 

industries where records are Inadequate* Such estimates are made by multiplying 

the city population by 50 gallons per day per person for the domestic use, or 

by comparing reported well yields against the work schedules of industrial

water users.
Unpublished records subject to revision
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Th6 estimated total amount of ground water used for industrial and public1 

supply is 7,100 acre*feet per year. Of this, **3, 800 acre-feet is withdrawn 

from wells in the basalt. The city of Pendleton obtains about 3,200 acre-feet 

per year from infiltration galleries in the Recent alluvium under the flood 

plain south of that part of the Umatilla River which lies in R. 35 E* The city 

of Stanfield obtains about 30 acre-feet per year from a well in the glacio- 

fluviatile deposits overlying the basalt, and the city of Helix gets about
-, - ; :*'  * "

1)0 acre-feet per year from a dug well in the loess* The latter is the highest 

production rate (about 25 gpra) known for any well in the loess*

Total withdrawals of ground water*- Prom the foregoing paragraphs, it 

can be aee"n that the total consumption of ground water for all purposes in 

the Umatilla River basin area is about 16,100 acre-feet per year* Of this, 

8.800 acre-feet per year is used for irrigation and seasonal industries and 

its withdrawal is concentrated in the summer months* The remainder includes 

usage for domestic and public supply and for nonseasonal industries. The 

withdrawal of this 7,300'acre-feet of water is distributed fairly evenly over 

the year, with perhaps a Blight increase daring the summer months when '  
;

irrigation of yards and small gardens and a slight rise in population during 

the harvest season raises the rate of water use*

Unpublished records subject to revision
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Table 1*- Representative Wells in the

o
CS

H
H

|g;

(l)

Owner or 
occupant of 

property

(2)

0) *-*  ".(-u*B *©ctj *p t*
W TO OJ 

d)

O O ro
I^C

(3)

fin

o -P

u Oft"

(W

1

(5)

^^
ra

JEJ

1
g
S

"(*)

4>

%i

Mc<
01
cd 
O

o
 p

1
(7)

Water-bearing zone
or zones

$
 p

1
(8)

&
ra '
03

1
O

*
(9)

^Character 
of material

(10)

T« 2 S,,. R» 27 B. 

5B1 Don Robinson Uv Dr 320 Basalt

8P1 Samuel Turner Uv Dr 256 6

T* 2 S.» R« 28 B« 

12E1 W. E9 Hughes Uv Dr 150 8

do*

100 50 do.

13C1 Randel Martin Uv

T. 2 S» f R* 30 E, 

IjHl Daniel Doherty W 

9L1 Joseph Doherty Uv

9L2 do* Uv

17F1 do. W 

28B1 MaryPedro Uv

T> 2 S«« R..3QI.B* 

1301 Virgil Rhinhart U

Dr 90

Dg 16

Dr 117

Dg 9

Dr 1(00

Dr 10U

13

8 2k 110 7 do.

Dg 16 36 16

60

10 370 30

20 do,

Unpublished records subject to revision
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Table 2C-

^Tentative stratigrsphic designations by G. M. Hogensqn7 

3S/2£-7Al* Mrs* Balph Jones. Bribed by Bert jBladney^ 1951

Quaternary
Soil and small gravel ..*«*, *.*. .*.. .* 12 12 
Soil, brown, olayUke^ mixed with rock . .,<,....,. 20 32

Colimbia River basalt?
Soil, brown, claylike (or soft rock?) «..* «* * * 1$ W 
Roekt creviced ., **«».. ». *..**» *» 7 5U 
Rock, brown, sugary textured  .«* *..«.* **« 2U 78 

* Rock, brown,, sugary^ creviced * *« *«   «»« » 3^ 112 
Rock, brown, stigary^ with ash layers «  **   « * 12 12k 
Rock, brown9 sugary    ««*   «   *«««*.   t 
Rock, soft^ brown* sugary, with volcanic ash  « ** « 20 

hard, gray ««**.*. »« ».. *^«**« ,._  _ 2

1S/28«3SB1« Tony 7ey* Drilled by Harold Tager,

Soil ..*.  . .. ,. .....   « .. . 7 7
Columbia River basalt: :

Gravel (broken basalt?) o . .....,,,.« *.... 55 62
Basalt, black .,  **...«. *»...***«.* 90 1$2
Baealtt gray *. o .*.*........* * ...*. 88. 2li<0
Basalt, gray3 water-bearing . * ..** »  .»** 20 26*0
Basalt, gray « 909 *«. .*«..«.**. ..  .»  6 266
Basalt, brown ..««.n.^ & -,. ...-»*...«.  ^7 : 323

Qlen Newquist* Drilled Tt*y Turner and Sons 1956

Palouse formatioa and fanglon»rate of Pliocene aget uudifferentiatedi ' "" 
Sand and gravel .*«.* .**   »     * «** ^ 18

Cotafoia River basalts
Basalt, black ..«*«.« .* ..*»*»  *«* * 37 55 
Basalt, red .......... * ......... o .... 7 62
Basalt^ gray ................*.  «    13 75
"Soapctone11 (weathered basalt) «....*   «»»    2 77
Basalt* gray , . « ............ « ...».*.. 13 90
Basalt, broks^ water-bearii^E *».«.*«*«*  *»*« 13

-^ L -..*- :*rA-»-* * * A .-t..it ILHI" * * ^ ^ '*  * ^ 'ti e *'*-' --^ '

Unpublished records subject to revision



 of

'.:?.&> . i.r-.v;.-
.-

by

Materials TUMOMM

Palouse fomation* ,  -
SO**      '':*    «««« « « «« **» * 

Fangletaterate of Pliooeaet . ... t ....«..**< 
Qrs^eX| cemantod «*«  *»* **«»* +  » 4 «

*  boraw&f brokoii * »**   *       
r . T"      ^     *« * » » »     » * . » *

oensoted   4 « ««*   *  »»*  »«4j»*
ID VMIMMBK IjM&MiMh^ JMM^ wvv^r OHwMwtwiP * *
brown^ broken^ oenewted*  *« ** « *  ->»'i'"i k.-^'"*J 

.     *_*  «

'MS « Waive Chapnan. -Drilled.by Bert.Gladney, 19S3

aUmumt
Roon and gravel * *'*«**»»>*«»* »*.  ».**«. .*,» *»« 

Coltrabfa Elver basalts. * . 
Bafeolt, barown-* « * »<«% 
Baaiilt, black .   .,« M 
BaSalt, brown and black. 
Basalty brown         «
Baiait, gray « * «.* «
Baaait, irexy hard
Basaltjt ho&ey&onb  » » 
Basalt, honeyoomb, water-bearing

And  nArM'honA
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Table 2«~ Drillers 1 Logs of Representative Wells - Continued 

1S/32-9N1. Oregon Fibre Products Co. . DrJJJLed fey A* #» Jannsen, 1952

Quaterary alluvium-

Fangloroerate of Pliocene ages
Gravel, cemented «,*** *.,«.,**«.«*«, 5 * 17 
Gravel^ rooks, rubble      *     * **   33 50 
Gravel, coarse, cemented + *«**»*«*«**«»**, 3$ ^6

Columbia wiver basalt j , , . , ,.,,.,.,. . -  /   .; ., -. v .~  v.r?. :=.. % 
Basalt, hard ;*,.*,»,«.*».*»,».,*«». lU. 1GQ 
Basalt, layered and creviced .. *,«*«.« «,« 15 
Basalt^ ^ray * ** » «*  * «*««» *  *?..-^,.-'^) .   .- 
Basalt, soft, deconqposed ««**»   ««  * # « . * 6 '^V. ^   
Basalt, honeycomb, hard, in layers, sons crevices * * * lu
Basalt* hard, layered .»,«.,,,«*.**,.** 29 21$
Basalt, gray, ereviee at 216 feet *.**»* »*«» 16* 231
Basalt, black, loose in places *.,,«,,.«. .» 11 22*2
Basalt, hardj} layered '* « »>« : «   * « ».-   -#. ! «'» '   « >  .*
JBMPtt* JN^t blaojc, , oreviped * f , . * . . _. A . . . ^ *
Basalt, sofr, loose .   *«  «««» ..** * »
Basalt, hard, brown ..**,. ......*..**  2$ 322.
Basalt, black, hard and soft layers , .««* *** 3b 3^5 
Basalt, brown, soft ,.,.,*.*.,.* .*.**« 2? 382 
Basalt, black . « « . . . , . . , . . . . . . . « « «.* 3 ,385
Basalt, yellowish, creviceci,. layered  .,,..»*.».*.. 2? 
Basali, yeUowish brown ,...-«.<. ,.,-*..-*..,.*«....», . ,12
Basat^J yellowish brown with, hard layers ..,........,*..

bad crevice  *.*,^«*« 4 **«»*.*,«.*.*«« 4 **«««-/<iF.^ ^-v .' 3v;;.'f :- .-:  
yellowish * * '»>  *' >«-*««.»**«  *,«*««*,«««4*. * 11 ;. .'

Basalt «* ****«

Basalt, brown, sofbj crevice at $& Ieet 7""» V** '  ' '     7& k&9
Basalt, brown, hard and soft layers »,* *** *« 12 501
Basalt, brown, very hard ***  **..* « * * Ill 5b2
Basalt, honeyoorab, water-bearing «».».*,»  «* 15 557
Basalt, gray, hard layers *»  »«*,**,**   2k 581
Basalt, gray, softer *  »» »*«.,»*« *** 19 600
Basalt, gray, broken   * *** **** **«** 6 6d6
Basalt, gray, hard and eo'ft layers *.«.** * ** Ik 620
Basalt, gray, batoken   «» «»*««*»»«**** 7 627
Basalt, gray, "cube rock" « *,.«« *,« » * 8 635
Basalt, gray, hard layers *.«*«**««*.»* « 12
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: Table 2.. Drillers' Logs of Representative Wells -'Continued 

1S/32-9MU  * Continued

Columbia River basalt: (continued)
Basalt, gray and black ............*..«.
Basalt, broken, with crevices .............
Basalt, gray, broken, with crevices ..........
Basalt, gray ......................
Shale(?), gray, caving (sample is basalt cuttings) . . * 
Sha3.e(?)« hard (sample i& basalt cuttings) * ......

1S/32-9N1. Pilot Rock Lumber Co, Drilled lay A, M. Jannsen,

Quaternary alluvium:
Gravel, rubble, water-bearing below 25 feet ...... 26 2?

Colraribia River basalt: , . »
Basalt, red ... o .................. Hi ll
Basalt, black, some water at 50 feet with water ' ' - * ' ' :

level at 30 feet . o ............... 21 6&;
Basalt, layered .................... 38 100
Basalt, hard, solid . ... 9 ............. 1# 115
Basalt, creviced, water level standing at 17 feet . .   ' 2 11?
Basalt,, red * . * * * » . * . . . . ....... . .   3 120
Basalt, gray, hard .......... -,'Y i . * . * * . ' 2 , ^2
Basalt, creviced           v *      . * v V  ' ' »»* 1; f^|
Basalt, broken, caving ...............* 3 126
Basalt, gray, hard ' .* .   . . . . » .* . » * »  '. .. ' *r * ' ^ " ; ^
Basalt, gray, softer «» * *    »   * »'    *Y * * 39 1>86
Basalt, hard, water-bearing at 209 feet and at £11 ft . 29 ^S
Basalt, layered, hard and soft ........      < 30
Basalt, black, hard .................. 53
Basalt, softer .*................*  3
Basalt, black^ hard .................. ^ tit 318
Basalt, gray ................. .''. .   13 331
Basalt, yellow, water-bearing 331 ft to 336 ft . * . . 9 3liO 
Basalt, brown, hard| water flowed over top of

casing at 356 ft ......... . . . . . . . * 23 |63
Basalt, creviced * * .*'*«  .   .*' * »«.,««_* ^.._i2

Unpublished records subject to revision
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Table 2,~ Drillers. 1 Logs of Representative Wells - Continued 

15/32-1611. Wm. Etter. Drilled by D. K. Smith ,, .. .,

Depth 
(feet) (feet)

Bug well, no record .........,..»«.».« 31 31
Fanglotnerate of. Pliocene ages , . 

Gravel, cemented .......   *.*«.... ..,"  *   * Ik t5
Columbia River basalts ... ; ,   

Basalt, brown, broken. ..,..,. .'.   ..*.,.*..>. . .33 76 
Basalt, grayy hard *   .* *   «   . * «»«.««..«. 11 89 
Basalt, brown, broken ...... . . . . . ....... 17 . 10$:,
^Basalt^ Isrdwn atsd red' V . i . . V.' . ~* . . ; ..... '19 "'' "1^
Basalt, black .....*   . .......«.. 116 2ljl

.Basalt* blaok* broken «.«.....,....«*.* 2k _

IS/32-1701, Oity of Pilot Rock. Drilled by ,A, M, gdirards.
Quaternary alfuviumV 7 ~" [' , ' ~ ,\ L ___ .- . ^ - -- , . :r T   _  r- i '~^^l~J

Soil *.. ««.* *  *,« ..% ..» .... f <? * ...... . 10 /lo
i, veryPhard * I I ; ; * I* I V !' I I* " I* * ;   M 5 v 19
........ / ; ;;;. .;;;; /;.   ,- .' 8 » 27,,_  River basalts* ' '. /t . /, * *'..,."'.'*.'  '' :.;' " . .

Basalt, blue,, hard . . ; . . . . ; . . . . . ; . V ... ^3 \.: 5P1
Basalt, porous, wate'r-bearlng; water level at 10 ft' .' . .If / : 65
t&A."«MiH<L -. ...V lm~.mmA ' ' * " .«*, ' * 1 >  ' '  f . .'. MM ' :>I * W ^*»  -D%8ao.^, very narci .^... .......»...*... fu. K ^ T<^
Basalt, porous, waterbearing f waiver level at It ft .'..r ,. 23
Basalt, hard ; »» *« « **«» * * ».  . '.  19
Bacalt, porous, watei^bearing; drill cuttings ' *   ' . :

; washed away ......... ,«.. ».- '. .* «  *' « . « . . , ;5
Basalt, hard . .......... . . . ... , . . . . 1$
Basalt, soft and hard ................. 18
Baealt, with seams and crevices ... .   ..'.'.... 2 ' - 217
Basalt, moderately hard . . . . . . . * . . . . . . . . 15 232
Basalt with seams and'crevices ." . . . . .   . .'  ' *   . 3 23$
Basalt, porQus, soft'^ water-bearing; water flows ' '.,-....
over top of casing *.......«.*..*..* i» ,,...,*  15, 250

Basalt, moderately hard ................ 38 '288
Basalt, crevices and Broken rdck ............ .2 290
-fiasalVfalflrhard---* r r . . . :^* ** f     * *-»"-*  * . » 3- " 293
Basalt, porous, water-bearing; water overflowing

casing at an estimated 700 earn ........,..* _ 16 _ 309
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Table 2«- Drillers 1 Logs of Representative Wells - Continued 

1S/32-17KU City of Pilot Rook. Drilled by D. K. Smith, 1956

Thickness w*mru*m

(feet)
Quaternary alluviums   . v ; *  -

Soil, brown »,,»«  ,.   .«.*«**.... ii ^ Ji
Rock, broken, and brown clay   . « *.***«*»« $ . 9
Gravel, cemented ..» . «*.*«....  ,.» 6 35
Rock, broken, caved during drilling **.* «»  «* 2 17
Gravel, cemented ,,*».«*  . ...«,,**** 8 25

Columbia River basalts , v "
Basalt, gray and-black, broken **,«* .******«* ?5 i $0
Basalt, hard, gray, black, and brown *..*««  *  62 112
Basalt, red «,.,,.»« * » * . »  ;  ''  ..«**.** 20 t
basalt, brown, broken *»  » *««**»****«« 10
Basalt, black »,..«.«**« *,>*,«... »** 90 232
Basalt, brown, broken, water-bearing  »«*»«*«*  3. 235>

, Basalt, gray ...........*. * * .*.... . 37 2?2
Basalt, brown, broken, water-bearing « « * * * * * * * * 27 29°
Basalt, gray .....*......*....**... bB 31*7
Basalt, .brown and-black . ,...  «».. * .   * * 83 ii30
Basalt« brown* broken* water-baariyig » »   .» Tt »   o .« «, ^6 t T| ^^[

1S/32-2Q&1. Robert Roy. Drilled by D* K. Smith, 1951

Palouse formations .... , : .,
Soil ............»... + ......... $ - ;;:. 5

Panglomerate of Pliocene age r ^ . »  , . . . t % ,\ t L
Rooks and boulders   ..*%«..,.« ̂ * * ,« ,.   ^   . 3 '' 8
Gravel, cemented     '» « ( '>'  >*   ' (»'^ .<*,» ^ ^» .«,*. '  * 1*2  . 50
Gravel, cemented/ water-bearing *, «,  v* .*  *   * * 1 51
Gravel, cemented >  . ,  . <  « . ^ .* . .. ,  ,. .. * «;  » * *  *.'-,.'' . 37 ; .. 88

Columbia River basalts - . ^ ,*<*.,.., .:
< Basalt, gray, hard *      -   *    -* »» »* .* »  ,* ,* .  *    ,»  *  * 39  . 127
Basalt, black -, . . , .    » ̂ ...... -,^»\*.. . v* . . U8 215
Basalt, gray . .  '*   «^.    » ..  ,»,**. ,  «>.. » *   15 260

. Basalt, brown and gray, creviced . * . + <+> « : »   » « >..«».- ^®
^ Basalt* black.'with water*bearine seams ... ^\   * *"« -^'^ ...28[.'.'.  .

Unpublished records subject to revision
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Table 2*- Drillers t Logs of Representative ̂ ells- Continued 

3£/$2-23£l. Hilaer Horn* liriiied hyX X fiurand and Son, 1#0 *'

***(&:...... ..,,.._- ,,fM0teBM Dept^

Palouse formations ..,«, ..... . " . \ *
'Soil ..**..«*«,,«.*««*««...;, * * J. ,-; , : Ij,, *".; . i
(Hay* hardpan *««««** ««.« ,* **«.<>.«> 10 111.

Columbia River basalt* . . v - >>.,%
Basalt, blue, broken *«**.«. «****.****.**/ .8 ^22
Basalt* blue, very hard ** *  «****»*  ,«.., 80'' v 102
Basalt, bine, very $ard.. ..,...*,,.., ^. * .. .* * * ,*- V-'.- '.Z * JJA
'Basalt* blue, har4>.w^terrbearing, * . *  % *,.   * t *.'... . a8'-.;.,JUS2 
Basalt* blue* broken, w$tsr-bea?ing3 static .water " \ *;' ' -,;. ^

level about 90ft..,.,. *«*«**« t *^. ** .** ,'h 136
Basalt, blue, hard tf «- f .. . * . f ? .,«.... 72 208
Basalt* blue, broken ««, «*< . . . , * . « .^ . . ' ',~, 1$ : 223

-* iH^*' JM aj ^| ̂ L lL*.4^'*«MJ«*i Xk^*^k«3 CT * ^W3fKeasaxt>, Dine, nara ««******..* <»**..   % . :>   >, ,f4io
.Basalt, blue   **.««  *    » * * *v .^ *;.-,*..,* , - I* f r .232
: Basalt, broken , . * * 9 « * * * t « « t   t t t t t *   11 ; £ii3
Basalt, blue, medium hard, f f , , , f , * , . . * :,*-J .. 1' - ^
Basalt* blue, hard   *«.< 9 ,. * «/«^ « * * * * 6" Z$0 ' &«al%,"gray. horiT. W". . ."V / , V'V ^".'i V/V V'-'- 29 '   -'  W
Basalt, gray .*«»*«.*..*,«,«*.  **« 8 287
Basalt, gray, very hard ***.*,«*.» **.** 3 290
Basalt* gray .«.«  **».*«.. ««.»**. 26 316
Basalt, gray and broken, and brown * * . .4; * » . ,,*.   * _ , 2ln   ;, 3l|0
Basalt, broken .* «*».«    ***»**  * &8 388

- r * '-t'*J' *  '  V * J *^» .<<B»¥.Hii , * « »*.-* * -" - * T-..^- .-»».. ...__.. _ ^.^_ ^^ ^ ^^

Basalt .,,*,. »**, V/* 7 * ;*TV%'% TT ;'".'/T.T"". *?. 
Basalt, firm and broken . . . .*.**.,. ,... r"v if
Basalt, broken ..  ».*......  **»**^*..*/.,    > .'...,*

P»Basalt «» *   *   ...« * « *.«.  ».» ',«,./ -.^
BMMMtX VV^Alo » »»   * * « . * « .   .» « »*«  .',.. ,,.» .>'tjoasajLtf* DxacK ...**..**.*..**..*..* .

'»» 1J. "' ' *1.'ai^ " '"* '  »*»«  » « *  » 4 » '  '.'.''oasajLt, gray, very^narci . *^« *     « « *..|i. #-.».^._*.,.* *;..,.,.,,,. 
Basalt, dark gray, * hard ','/  »'.V* . * # » T » * » *  ".."'". '126 618 
Basalt, light giiy ///////.% //. .'**.%%;.;, ;U%.; 622 
Basalt, gray, hard « «  *  «« *   *«   ? 5 \. 627 
Basalt, li^&t grayl 6ard\\\\*.\ % ,\*,'. .'.%".*, i^ 1|8^ , 675 
Basalt, dark gray .V.V.V.V. * .V . .."/.*/.'  «?- , 682 
Basalt, black, water-bearing'a^ 705 ftj j^tio* ' /. V, '."..!'' 

water level at 68 Hv /*'." *' ,* .;**/i;*' *; *'!*   « ». >   ,* 1 1 . . 33 
BaBttlt^1 gray,'hard # *'  '*!?''  » *^ilr"» ;<"ii"~*'"» * * «    *-' *-'  »   "-* ' ' 26' 
Basalt, brown, hard * *.*»« ,.»** .*«. 7 
Basalt* era?* hard .«*.***«*.**» »«*** ___Ii6

records steet.



Table 2.- Drillers* Logs of Representative Wells - Continued 

Jievi Eldridge. Br£Ued by A* A* Dwand and Son,

Palouse formations 
Soil .,,»*, .»«*«**«***.,»*****<, *^ 2 , 2

Fanglomerate of Pliocene age: ,
Gravel * * « *,  *»« *  ,.«*«.»« 1 3 
Gravel and boulders « »« «*.  ,.**«. . SOL 2it

Columbia River basalts
Basalt, blue, broken ...,* «* «,*«***.. 6 30 
Basalt, blue, hard  .*«.. ,.»*,*,*»    23 53 
Basalt, blue, broken ...«*«..«**» * « « * , . 19 72 
Basalt, blue, hard «**-.*..... ..««,..* 13 ^ 85
Basalt, blue, broken *»«**», *»**»« . .     7 92 
Basalt, blue, hard ...+..........*.*. , 3 95
Basalt, blue, broken ****     ** * . * .,« 25 
Basalt, brown » « ..................... $
Conglomerate (?) . * .................. 20
Basalt* blue* hard » * .. ..<....*» *_- . * *  .. .   15

1S/55-3K2. Earl GiUanders. DrlUed by A. A, Durand and Son,

Paouse formtlon and 3?eoent deposits,
Soil ....*.....,. .. * ,.«...,. .. * . ^ ... 3 3 
Clay and shale (?) ,. . , . . .*.»*,.,****,**** [13 16 
Clay and cobbles ,.,«*« * «*»«*«* ***» ' U 20

, ' Cluy^ t>]Lue^ and^pea gravel.* .* » .» ».   **« *** 12 32
Columbia River basalts ""

Basalt, brown and blue, decomposed   * ** »» « U8 80 
Basalt, brown and gray ......,..»   .?*  19il 2?l;
Basalt, red . . * . . .*..*. «* ,«.« ** 32 306 
Basalt, gray ,. ...*....* »..«.... 25 331
Basalt, red and brown **«. «**  ««»  »   29 360 

» gra      *   . »         »     .  . « * * * * --  ^3 383

1S/35-3Q1* State Highway Department* DriUed by A. A. Durand and Son, 1935

Paiouse formation and recent Deposits,1 un^ifferen^iated 8 
Soil .......................... 12 12

Columbia River basalts 
Basalt, very hard ... 9 ............... 188 200
Basalt, honeycomb ................... 25 225
Basalt, very hard ................... 155 380
Basalt, porous ..................... h 38U
Basalt* solid   ..       ' «« -* * * -  * * * * *  ^

... . . ,' . . [ ;'

Unpublished records subject to reirieioii
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* DriUerV'fcogs tif ;Repre«ehtatiire WtUs » Contimied 

05/35*1001. Union Pacific Railway, Drilled by A* A. Durand and Son,

Materials Thickness Depth 
(feet) (feet)

Residual soil and Palouse formation* undifferentiatedt 
Top soil **.. »**  «* «,,««  ...« 
Soil and boulders ..*« *,...*  »« ,*

Columbia River basalts   -
Batfalt, black   «»*,««» «»» »«*««,  
Basalt, black, with clay seams} water-bearing at 28 ft 
Basalt, black «  *.**«.**,.,«,,,«* 
Clay, blue.;*  * »*»*.**********«**« ̂ 
Lava sand (scoria), water-bearingj water level even

with top of casing* when well at 60» ft «**«* « 
Basalt, disintegrated, and clay* water-bearing;

flows at rate of 22 gpra *»*«.  . «« « 
Lava sand (scoria?); water flow increased-to 35-gpra, 

later decreased to 25 gpm , * . . . . . **«   ' 
Basalt, black, solid «,«.«.««,..*«««.< 
Basalt,, black, with seams (fractured?) ».«*.«< 
Basalt, black, solid *.«.*.«* *,«.«*< 
Basalt, black, with seams (fractured?) .* *  < 
Basalt, black and gray, solid  «*** *«*.. 
Basalt, gray, with llcinders>" and blue clay » . * . 
Baealt, black,-with "cinders," ant} blue,play , * . < 
Basalt, black, some "cinders"   , ! , * . « « * «   , 
Basalt, black, very nard * » «*«%>«,.*% * -* < 
Basalt, bla^ck, with: blue clay  *»%*«<* »<«** « ^ 
Basalt, black, with small* layer of 4>lne- day at 219* 
Basalt, shattered, with blue <olay

* *

.,3. 
10
5* 

10 
16

3 ; :>:'

5
10
3
18
6,

,,,3 
:*3

18
28

*, -^ -»

75eo 05 95-
98 
116 
122 
12? 
12)6 
177 
189 
277 
279

Unpublished records subject to revision



Table 2.- Drillers 1 Logs of Representative Wells ** Continued 

1S/35-36N1. Union Pacific Railroad* Drilled by A. A* Durand and Son,

  i _, , Thickness Depth 
Material^_____________(feet) (feet)

 l»ll*MMn«MMMOTMmMMMMM»IMMMMMMM»«WMIMM«£«IMg«apMJIIjMf*

Falduse'formation and residual soil: - .
Clay, brown, and hardpan ........... . . . * . k9 . k9

Colurafoda River basalt:
Basalt, black, hard ..............,,,,,., ,--32 r 81
Basalt, black, soft '     '   * *   ̂ ** r * * f ./   , 10 *.?.. 91
Basalt, black, with streaks of black "shale11 f * f . , , « ; -  -.^0 ;; Htt
Basalt, black ... .*...«.,....,»..,.. 12 ,^3
Basalt, brown, porous . .........I...... 32 Hi5
Basalt, black and red' ................. 60 205
Basalt and clay .................. , . 60 265
Basalt, red, hard ................... 150 1*15
Basalt, black and brown. Hard ............. 39 h$k
Basalt, brown, hard and broken ..,.....«..«* 13 l|67
Basalt, red and*brown, with|clay seams *..*..»*  itl 50o
Basalt, brown, porous ...' ...'...,...*.. 23 531
Basalt, gray, porous .. . . i ......*...... 5 536
Basalt, red, with some clay .............. 15 551
Basalt, porous, decomposed .«.*.,*..*«,«.« 65 6l6
Basalt, black and gray, hard . .»..*,,...*. * it2 658
Basalt, gray and blue, with some clay ......... 18 676
Basalt, \&m, hard . . * ..'.;* * r. ........ 17 -^693
Basalt, red   « .    .*....* . *, .. » ,. . » ..*».... ^9 , . 762
Basalt, gray, hard . . . . . , . . . . *t ^ «. «.« * * . . ... 8 770
Basalt, broken, wf&f red clay' ............. ,37 §07.
Basalt, gray .««  *   ...»* .«*  ** f , 3,2
Basalt, gray and red*, porous ............. v   $k

, * *^ " v , ^. t "* ,*.,*. J * t » P v* »»  « »* » ' t%   

Basalt, red ......................     .11
_* .* «  %. . . « *   r *     « '  **

Basalt, brown . *r .^ * . . . . * « . . * .t .-.. ... . . .. ,  . / 9
Basalt, erav , .' * * *' 'V   « . .     * *   «  .   »  ,    - . .83

1N/26-12C1. C. D. Abircroinbie. Drilled ^A. M. Edwards,, 1950 ,

* No> recordss &S& <Jrilled"well:V"«-/VV * . . . V. . * '." ^1X30 '"tod
Columbia River basalt: .    
Basalt .... .'.'/'. . . .'. . ............ 28 12$
Basalt, honeycomb ................... 12 IJjO
Basalt . . . * . .V;V.V. . .". . *'.'  /.'.'« * *'___ 3

Unpublished records subject to revision-
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^able '2;- Driller^ l^igs of Itepresentative tfelis -'Continued 

1N/26*21^1<;'' HoWrd K^liy.' Drilled liy Moore and Andersbn, 19?2

Thickness Deph

Palouse formation and residual soil, undifferentiatedi 
Soil .. V. ...*.*.-. .'«  .' .'.'. /.',.. . . , , . » .. i:'

Columbia River basalt; '..' ' ./ * 
Basalt, brown .... . i *..«,.'»  *' .*. # . .' , . '» . .. : 55; r .>.
Basalt, gpray, soft . . .< * .'.  ;..'*" : "  .".. , «;.V# v * ' ^ * u 
Basalt, gray, hard .-* . .. .........*...,.. ' 2^ tl
Basalt, grjty, boulders<?) .*. * . . . .*  . . .' * '.** * * li| '"
Basalt, gray, hard .-.*. . .*.*. .-. . . . . ,~.V.'. « » ..,.  ' 21; e-
Basalt, blue-black, with blue clay . . . .'. .'.«  * . «   ,39
BAs>lt, black, hard ^. , . .'» .'. . » . .'.*« .'» .*.'.".". "-":v'W. 
Basalt, biack, with soapstone .*.** . . .* »*   ' "«.»   ! , 4 .$ 
Basalt, black, soft ,*.*.*' '..'. .'*..*. .''."« * .   « "32^ 
Basalt, black, hard i . **» .'»** .. .......... «...» ,., 6Q,, ,,_ T
Basalt, brown, water-bearing*.'. . . . , . . , . . . . * .% ; r ij't *-'".3fi7
Basalt> black> hard *..-. .', .'. . . ^> . « « .'.^ ^ ^ . './'*-.:fe> ' 5cf11 '

?

1N/27-3R1. Earl W. Wattenberger.' 'Drilled fbj Bett ,Dr4^pr, 1952 ;..

Quaternary alluviums .., ..» . ..   «

Columbia Riyer basalts         .»...- 

Jpa'Saiit* .jpia-Cfjk* ^oard^.. »*-«/ «. '#   ' y.--.  ,* . «*. »-  .*-..»  « ' -». »

 *.'**..;  : 16   ' 16

. . * «* .'   / * 9 *' 3$' '*
' -;,r ~ 1*^-. ' ^x

v .      * '.* * Ii8 ' ioli*
* &. IT '*i-' ^sQ-

1N/28-21Q1, Tonyfe^r. *- Drilled by H. lager, 1953 '

Quaternary alluvium: * . ,»,.,».. ' ... ' "'
Gravel, cemented ...................... £U 2i;

Columbia River basalt?  - - '           - ' *   ,_ ; ;,/
Basalt, gray «« «  *» * '. V ". ~. '. ......* '.. ' 6

Basalt, gray ....................* .* 38 83
Basalt, black ....................... 91 1?U
Basalt, gray ....,...............*... 51 225
Basalt, black, broken, water-bearing . . . . . . ...... k5 270

Unpublished 'records ̂ ub^ec^t; to revibion'1



!N/28-2aDl. Tony Vey. Drilled by H* Tager, 1953

Table 2«- Drillers» Logs of Representative Wells - Continued 

1N/28-28C1. Tony Vey. billed by H* Yager, 1953   >.,-,-:, 

4. ,. Materials

Quaternary alluviums : , :
Gravel, cemented *«**««.«* .,*«*.**.«. 8 8
Silt and clay .,..».*.,«. .«*««**... 12  ;-->-> 20

Columbia River basalt: , , . . , . : =-
Basalt, gray « ..*««».«.,. *»««»*.« 9 29
Basalt, black .,....«**»*,..,.,*,».. 70 99
Basalt, porous, soft, water-bearingj water flowing . ,   -

over casing at 50 gpm *«..«.,«««»,,*« 1 100
Basalt, gray, hard  »..«* *«..,*..,»«« ?8 ..176=-
Basalt, black, hard, water-bearingj flow increased *   ., . .21 19^
Basalt, black, hard ,.,.,.....,....... 13 212
Basalt, gray, hard »«» *.«««. «*««»«.. hi 253
Basalt, black, medium hard *.. «.,.*,**««* ? 260
Basalt, gray, hard .*«*...,. ,.«. «-  , ,,..  "79 33$
BasaH, gray, soft * » . * ..»-. . * . « . v> « « * » , * 95 ii3li
Basalt, gray, hard *« *».*».«.**.,.»** ^ 2 2*36
Basalt, brown, medium hard «*««»**«.« **.« 13 14i9
Basalt, gray, hard ..*/....,,...«....* 25 b7b
Basalt, brown, medium hard  *.»....... ..  5 ^79
Basalt, «-ay. hard .*...   ......«*.*    _____21 500

Quaternary alluvium: .. . . ...
Gravel, cemented . . . . . . . ...<«...« . . * .» ..-«.+ , - 10 10

Columbia River basalts - »  
Basalt, gray, broken ... « . . . * ........ . « . 32 1*2
Basalt, gray, hard ................... 35 77
Basalt, black, hard . * * . . . . . . . « . .< <... . . hk 121
Basalt, gray, hard-. .........*  *...... 5U. 175
Basalt, gray, medium hard «.-. . * ... . . ...^.-.-.,. .. 107 282
Basalt, black, broken «...... . .   . . ....... . . * . .30 , 312
Basalt, gray, soft$ with nsoapstonew ........... 33* 31^
Basalt, red. soft . . . . . . . . ....... .,.,......,....* ^ - 20 .365

Unpublished rfceords subject to revision
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Table. 2»~ Drillers I Bogs ofRepresentative Wella - Continued 

1N/30*21|E1. T. A. Cross. DiSUsd by Bert Gladney, -1953

  ._, , Thickness Depth 
Material* (ftet) tt£t\

Columbia River basalt, fault zone: 
Soil and "gravel, 1? gray,. .**..*.... ,» >  . .  -. 
»GravelM and clay,, gray*. ,* . ........ -* . ..

Clay, gray, and green gravel (basalt fragments 
coated with green encrustation). . . . . <*   * .

Columbia kiver basalt: ... . -..,,. . > ..,..,

Basalt, black, a green layer at 235 -ft, - »

Basaltj: eray, hard ...... .. ,« -. .. » .. .« .* .« , .. < w
Ifell was drilled with, 12-*inch diameter to 299 ft

..»    -.A-»- -80,

. «...     10 

. ;-. 30
..-,.. 6

'-** -^ ... 
.'  ;;  -*/  -'-62:

.'.v-»'. "^ .5 ;
> *^-- 7

. .. 'vn-* .-v-203

and with tf^inch

90'- 120

138

200

' ".     21:2

587
diaaeter

to.; bottom. Later the hole was reamed 12-inoh diameter to 350 ft depth with 
the cuttings filling the .hole -up to IjiiO .ft depth from the surface/ Drilling 
subsequently abandoned* ...-....-. v - . , , . . , .

1N/32-1M2. Peter Tim* Drilled ly Turner, 1955.

Palouse formation:
Soil . . . » . « . .   . * .   ..'.'*'.'* * ;  '* .' . *" . » ,*- " . 2L", : '

FangXQWerate of P3J.ocene age|
Gravel . * . . . . * . . ...... . * . «... * . /' :.i
Glay, red . * * **.**-. « -*.   . ^ . .  ..-..   ^ ^   *, i»-. * .   ,   AA" ̂
Gravel, water-bearing, 8 gpm ..»...*....*«. Wl
Gravel and blue clay . . « .. *.«. . ^ . ^ . * . . .,.. . . 50

Ooliombia Oliver basalts . . . », , . . . - v : -.'
Basal t, black, broken..» ^ .. ^ ....**.,..,... * IIP... .395
Basalt, red ..... ̂  ...*...«.... ..*.. ^. . W.^. 3Cg
fiasalt, gray . . * . . . ».«.. . . ..»,. ...*.* ,    « . 75 ̂  ;j, 380
Clay, blue, and gravel * * . . . * * * . . . . . * . * . . 10 390
Basalt, iblack .  .,.... ........ «-« . * * * . . 20 1*10* .   _^ > <^_/

Basalt, red .... .*  * «.***. ***»
Basalt, black ..................... 31 501
Basalt, black, water-bearing .......  *  .« 3 "''

Unpublished records subject to revision
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Table 2.~ Drillers' Logs of Representative WeUs ~ Continued
i

1N/32-1&XU Wnu Eldridge* Drilled by Roy French, 1956

Quaternary alluvium?
Soil .......................... k 1*
Gravel ...».*..,>..*..... + ..... 9i+ . k 3
Clay, red, sandy ... 9 .. .............. 16 21*

Columbia River basalt: - . .,
Rock, red, water-bearing .«.,..,.,,*,...  i|6 70
Basalt, gray .....*.*.............. 20 90
Rock, red, water-bearing ......**.......  12 102
Basalt, black and gray ...*...».....*.*» 71 173
Rock, red, water-bearing ................ 12 185
Basalt, black and gray c . ................ $1 236
Basalt, red and black, with clay seams, water-bearing * 1*7 283
Basalt, gray . . .»»**.*.**,,«,*«.*»* 1 28k

1N/32-22B1. J. I* Eldridge. Drilled by Bert Oladney

Quaternary alluvium: 
Soil .......................... 10 ;LO
Sand .......................... 5 15

Columbia River basalt: 
Basalt, gray ...................... 32 1*7
Basalt, brown ..................... 99 11*6
Basalt, gray . .........«*.......... 11 157
Basalt, red and brown ................. 38 195
Basalt 3 gray ...................... 159 "" 351*
Basalt g black . V .«... _   . . . . . . . _. . * . * . r. ^ » f $% lf&

lN/32-27|>l. Adolph Weinkes. Drilled by H. Yager, 191*8

Quaternary alluvium:
Clay ^,?'d gravel ....*«............... 50 50

Columbia River basalt: 
Basalt, black ...................... 30 80
Basalt, gray ...... . . * » . .»*».*»..*  37 117
Basalt, red. water-bearine ..^**. ......... 17___13u

Unpublished records subject to revision
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Table 2.-'Drillers 1 ' Logs of Representative.Wells   Continued 

1N/32-28D1. Edwin Hoeft. Drilled by:!>;  K. Smith,' 1956 . ? « .    -
- ~-~-_-^--_*1 - - «. ^.^ Thickrass ieptlf 

. ..-: .X- ..-P.__________Materials____________(feet) (feet)
Palduse formation and Quaternary alluvium, undifferentiateds
Silt and sand ....................... 12 . 12
Sand and gravel ...................... 2 Hi

Columbia River basaltt. , . ,. , . ,
Basalt, broken, gray and brown .............. 1*0 5U
Basalt, brown and black   ................. l|6 100
Basalt, brown, broken, water-bearing ........... 10 110
Basalt, brown and gray +...........*...... 63 173
Basalt, reddish brown ................... 9 132
Basalt, black and gray-   . ................ 158 3bO
Rock, broken, and mud ..«- **«. ........... 10 35®
Basalt, brown and black . ................. l& 39k
Basalt, brown, and clay »* * *»,* «.»* ** ** 11 U05
Basalt, brown and black .................. 108 $13
Basalt, brown, water-bearing ............... 12 5>25>
Basalt, black} well tested at 200 gpm with 200 ft

of drawdown       * .................. 1$ 5UO
Basalt, black and gray .  .«   ,**.***   *     32 572
Basalt, red and brown, broken, water-bearing' ....... 3 573;,

hardy brown  . .» .   -.  »  -  *   *    -.   . *   « *   ... ft 583

1N/32-314KL. Ehrerett Hawke&. Drilled by H* lager, 19W

formations 
Soil *  ..«  «.«       4 . ... ... *.«.. ......  .  8 .p

Columbia River basalt: 
Basalt, brown, broken ..............*... 52 6*0
Basalt, red, broken ................... 15 75
Basalt, black, broken ......... .   . . . . . . . 5Q 125
Etasa3:t^^^^ tilTprgkena wa-ter«bearJng . , *     ^   , * . r, ; 75 t 200 

Walls of well sloughing in during entire drilling operation.

Unpublished records subject to revision
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Table 2,- Drillers 1 Logs of Representative Wells - Continued 

2N/27-1P1. Amman Bros. Drilled by Ben Dreyer, 1952

Tniclcness
(feet) (feet)

Quaternary alluvium: 
Soil ........................... 12 12
Gravel ...*.........«.......«.... 2 lit
day, yellow ....................... 36 . $0
Rock, shaly ....................... 20 70
Clay, yellow *..................,.... 15 85
Clay, red ........................ 35 120
Clay, green .......*......«.......« 10 130
Clay, blue ........................ kO 170

Columbia River basalt: 
Basalt, black, moderately hard .............. 33 203
Basalt, black, soft ................... 18 221
Basalt, black, hard ................... 3k 255
Basalt, red, soft . ........*«..... « w . * . 37 292
Basalt, blue, hard .....«.,.  ...., .«. 130
Basalt, black, moderately hard * *.«.*.»*» «»» 27 
Basalt, black, hard ................... 30
Basalt, black, soft ................... 21 500
_ Basalt* black, moderately hard «   .   . , . « . « . , . . ____ 5it 55J4

2N/27-1ML. Catherine Stanfield. -Drilled by A.-A. Durand,* 1935' ' ,

Quaiernary and olcler alluvium, uncilfferentiated^ - v
Soil ..«..«« . .......,.. .«,  . . 10 10
Gravel, cemented ....,...,....*.*.. . . V 12 - : 22
Gravel, water-bearing ......... »< .* .* . *«*'.. '3 25:
Gravel and boulders ..*........<. ..,. , 7 32
Clay, and loose gravel * .   . . . . . . . . . . -   . -. . , 17 U9
Gravel, cemented  .»  ».......'. . . *  .   . . 22 71
Clay, red . . . ..........  .  . ^ -. ....... hk 115*
Clay, blue ................. . *. . .... 14. 156
Shale, blue ....... .  . . . . -. . >  . >. ^. . . . . . 3h 190

Columbia River basalt: - '     . . . .
Basalt .......................... 299 M89
"Water sand" (scoriaceous basalt?) » ........... 15 50it

Ifapublished records subject to revision



Table 2. * Drillers 1 Logs of Representative Wells - Continued 

2N/27-6P1. Corrigal Ranch. Drilled tiy A* M. Edwards, 1938

""  * "" ' " iu*-«44-.ii Thickness Depth
..... lfeterial8 _________. (feet).. (feet}

Lake sediments of Pleistocene ages :l . "'
Top soil and sandy  soil . «. *....*,...... * ' 1$ '1*0

Panglomerate of Pliocene ager     *  . "''''
Gravel, cemented '»*«'.'*»*.*«.*** *.«'.« ' * 60 100
Clay, yellow ....*.-. * .-.. ... . . . . . , ,« .* ,  - 20 120
Gravel, cemented   . ,» ,  .* »  .» » s ..».-.«   .  . ? +- * 6*0 * 20d
Clay, red . ... .*.".-.'»' ........».*.',«   -10 '210
Cla^r, blue ..«*.** .«.'.*....... ...   .- - 7T 217
Gravel, cemented . . .^ .*«..*......». .*,.'« -     67 ' J - 28U

Columbia River basalts   ;  
"Mock," brown, broken and seamy ........... r h 268
"RiSsk, 11 brbwn, solid ................. 6^ 3$0
Baeklt, blue and gray ................. > 63 1*13
Basalt, black, water-bearing ...*...-..«*. * Hi U27
Basalt, gray, hard > L» »   . . . .   .   * »   * * L* *L ff o ^ i Wtf

2N/27-11HL. John S. Williams, Drilled tsy Ben Dryer, 1952 '

Quaternary alluviums
Soil .... .';,#, . ..-* . . ..^ ..*-* . ? .'. ^-. . .-.   ?*.» ' 12 -. -12..'-. 
Gravel^, ._._. /f      ...   .    .,» ._ ... .  _<._      *  ., _.   . 10 , ..?? _. 
Shale, blue *« ««  *;» . : .. : ^..'-,.'. " *. ^ .'r* ^ '-  ' »   ''-'-'" «|1 '63 ".

Colxunbia River basalt.: ,..,,.., ^ ....... . . . ,.,... ? ;
Basalt, blue, medium hard, ** *««*«**«*<   <* ^T>l-2.. , t --Ifp'J 
Clay, blue, sandy ..,**........«..».^; .-> - :5^r t . :132
Basalt, blue, medium hard, ..«.«.«..« ..«.. %: < ,12 * 
Clay, uluifej,      ««>.«. >«. > 4 . . .   . . . .   . «    '.; :' - // ''" -O ''' 
Basalt, bliae, hard ............*.,«......,.,.,...,.. 12 -162
Sbale(?) , . . . . ...................................... . 2li -186
Basalt, black, medium,hard ..,....,...,....,........v . , ,29 215
^Balt, red, medium.hard ...... .».<.,.,.,.,. .,.,......*. , , 27 2b2
Basalt, black, hard ................... .-. ; 68 310
Basalt, black, rnedi\im. hard . . ............ ... ........ , , .20 . 330
Basalt, black, hard, water-bearing ,.,. . . . * . . ., .\. , , 111 371

* BasaltY black,'soft . T . . . . /WTV . . . . . ; . . w * 27 398
Basalt, black, hard ................... 26 1*2U
Basalt, black, soft ................... 101___525

Unpublished reeirds subject to revision
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Table 2.- Drillers* Logg of Representative Wells - Continued

?i*"":.v.  s.. .  iv'    ?... \ - '*? ' *.  ...   ' ' 'IV-

" '   -  ;... ;     -.-.. .   ifeiierMr-^" --  .-.  ah

Quaternary ilxuvium* * '   -..........,.. - 
Soli4 . . »", .« .'.'   V .'  v . . v v .' .' * «   *    . ^ -

Colombia River basaltf * ; *       . »   ^ - ,* ^* r<! ;---^' 
Basalt, blue and blsick, hard . ,:; ", . ; . :; * . « ,'. *'« » 'v-. 
Basalt-black, sof ̂ t^ water-bearing -M . * ^..i..* . *  ^<r^,.^.   ..

v" .. - » . . . ." ..,-  .,* .-,

2N/27-20J1. Ed Tucker* Drilled by Moore and Anderson, 19^8   :- 

Lake sediments of Pleistocene -age:     . . , , , . ,

Fangloraerate of Pliocene age: :' 
Gravel     *   *   * « 4 .»     :« ***** »*_*»».*» ' ;*

Columbia River basalt j f?t:-:^ ,:

Basalt, brown, with* clay seams * «*»****»**+ 

Basalt, Iprown, wateV-be^rlrig '. « v   *  > > >    > v »   »    *

 ,. ,^, - ...-.-^. ....._..:  . .-^_.... \.^«.\u:".-'  t...-,^.,...^;,^,,.^ »  .' - » 1

(feet)

iot ..
26 - 
20

13

20 
35

. : & ' 

'- h 
.\6 
52 

2 
13.

« ^ .

liS
12 

280

f , , ^^ .

10

' . ' 22 \ " 
35

55
. 90'

,12?

\*237 
. 25U

V3Q3 
355 
357 
,3»

.  ,-^? r

. 
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Table 2.- Drillers* Logs of Representative WeUs - Continued 

2N/27-22O.* D. W. Terry. Drilled by A. M. Edwards

Mb^^-iB thickness Deplii-,,- .     ....... jxtaTJenaJLS . .,.-», . .... /*'- *«*  /jr-'xt
. ........ '^.-.-. .., . . .-....-, - . .. .., ...... .. - (feet/ {feet |

-<luat&rimry alluvium*
Sand with some cobbles ................. 200
Clay, yellow ....................... 30 ,

Columbia River basalts , . ^ ::
Basalt, porous ..................... 8  238
Basalt, blue, medium hard ............... 62 J. 300
Clay, blue, loose (runs easily), contains some water * . 26 .... 326
Basalt, hard .. .., .   . . . « . » ».* . « * *'    > '  ^ : Wr    '370

2N/27-27E3. John P. Kilkenny. Drilled ty Ben Dryer, 1957

Quaternary alluviums J r* I ,. .-
Soil , , . . ^ . ........,.....,*...«*,, Ik lit
Gravel » *..*,..«*«,»,«. « r , * » * « "7 21
Clay . . * . . . .» -, * , > ,.   .  ..  «<..   ** *  *  * -9 30

Columbia River basalt: ;
Rook, blue, hard * ** * -*       * -, <  >* * -  >    **«« ^ 9^i 121*
"Boulders" (broken basalt?) » *« -* -,.,   ...-. « ... "  it 128 
"Shale," blue (weathered basalt?)5 well tested at

500 gpm , . -. ,. -* ,* -» .« . . ... ,. ,. . ., .. ,. * .... 12   .
Rock, black, hard «.   «,. .».»... -,« . -«    ..-.-7U
"Boulders" . * . » ..»... .»    ..  ....,«..«.«. ,. 5 219
Rock, black, soft **.*...... , ,*.*«,».«« 16 235
Rock, gray, hard .«».««»» ...,,   . ,*... * ,. . . . 11 . 2)46
Rock, black, soft * * * * ,* ,. . .. . .. .» .-.,. ,... , ,. . . . Ik. . 260
Rock, gray, hard ..*...........»... ,* .. . . 109 369
I!Shale, w black (weathered basalt?) .. ,» ^ ., .. .* .,». *.. .  . 7 . 376
Rock, black, soft .. .............. .. * .... lii 390
Rock, gray and black, hard . . , . * *   ..... . . . * . 101 k91
Rock, black, soft .................... 18 $09
Rock, gray, hard *...«......., ....*.. 15> 52li
Rock, red, soft| well tested at 780 gpra ......... 6 530
Rock, black, hard » . . . . . . . . ..... « . . . . . . ill. 571
"Boulders" ............. Wli ....... 27 598

Unpublished records subject to revision



° '' fable 2. - Drillers'* ; Logs'oT pepresentJative Welle.  - Continued 

2N/2t*2ff£U Ed 4wfeesv DriElfcd by Moore an&ftnderson

Tnicknes8 
(feet)Materials

5 « 

Quaternary alluviumi    *,..-,.., .   , 
Soil ......,., .«....,.. .  .  :
Gravel, cemented    *- *  *  '  *   ***«'      '     *   *"   «T; '«    .. 
Gravel   .»  « '  '> *  *   *«"     <    **  '         »    j*' *

Columbia River basalt:  - -...   ,. . . ....... .
Basalt, gray      * *«  * «  « «.  * *a > 
Basalt, blue-black, water-bearing , , .» .- . ».- ,* *  . .  # » . 
Basalt, black, broken . . . . . . . «  . . .   * ,  ."*--" .
Basalt, black    ' «    '  '    * '* ** *" .*      * *       -   v-.;
 Basalt, gray   *   «* v   *    »  «"   ' *» »        '    - ** *
Basalt, ^ray, hard  * ** »    *    »   »' » «' «  *- <  -   *    +:t*^'*i 
Basalt, black, broken, -water-bearing   . . *-«...**. . .12 t 
Basalt> blue-blade ^ . .  -.  >.- *.> .- -.- . «- . :'« '« ;- » .    *     W" ^ /: ;-9' a

56
   17
*;- i|6

.   6 
11

  31
 

' 8?

150
200
213

2N/28-l6KU: . Tony Vey.» DriHed fcy H. Iagerr 191*8 . . .

Palouse formation and iresidual soil, undifferentiatedt . . , . , 
Soil   *         *' *«  *' *«  ^  » *» ^ *       »  *  *   » - - . . . v

Columbia -River basalt* .. -.   ,',*-.-^X^/';L£,.',-:-...  - .{ ';  -  ,!. ."' .v : 
Basalt, brown, decomposed, and clay « * *      1|6 
Basalt, broken, brown « ***     *«***   ?8 
Basalt* broken* brown* water-bearing ,.« » *«  _.____55

,
52

130

Unpublished records subject to revision
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Table 2.- Drillers 1 Logs of Representative Wells - Continued 

2N/30-6HL. Cunningham Sheep Company. Drilled by A. A. Durand and $on, I9k&

(feet) (feet)
Dug pit, no record ................... 8 8

Quaternary alluviums
Gravel, coarse, and boulders .............. 7 1$
Bravel, boulders, and some clay ............ 9 2h
Gravel, coarse ..................... 3 27

Columbia River basalts
Basalt .....*,.«,..... » . ........ 6 33
Basalt, hard, water-bearing .*.*«,,».,«»** UO 73
Basalt, hard, gray ................... 11 8li
Basalt, black ................ t » .... 8 92
Basalt, hard, blue ....««...,,........ U 96
Basalt, gray ...................... 1|6 11|2
Basalt, gray, hard, water-bearing     **  «*. ,11 1J>3
Basalt ......................... 3 156
Basalt, hard ...................... 12 166
Basalt, black ..................... 15 183
Basalt, firm ........^. ............ 8 191
Basalt, hard .,.».,.«*....,,....... 18 209
Basalt ....... . W. .............. ̂  5 211^
Basalt, hard ...................... 11, , 225
Basalt, porous « browns flowing water . . . . . . . . . . .. 8 233

2N/31-2B2. Leo Gorger. Drilled by D. K. Smith v

Palouse formations
Top soil ......................... 2 2

Older alluviums 
Gravel, cemented .................... 18 20

Columbia River basalts 
Basalt, broken ..................... k 2li
Basalt, gray ...................... h3 6?
Basalt, brown, broken ................. 18 85
Basalt, brown ..................... k 89
Basalt, gray ...................... 69 158
Basalt, black ..................... 33 191
Basalt, gray ...................... 11 202
Basalt, black, water level standing at Iit2 f t . * . * . 71 273 
Basalt, gray ...................... 16 289
Basalt, brown, water-bearing .............. lit 303
Basalt, gray ...................... 1 30U
Basalt* black water level standing at 260 ft .   . .   6 310

Unpublished records subject to revision
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2.-^Drillers 1 Logs'of Representative Wells -Continued

2N/31-l$ia.> Union-Pacific Ry»" Barnhart #1. Drilled by A. A/Burand aid
Son, 1966

Thickness

Quaternary alluvium:     ' ; ' ';
Soil and gravel    .*....««.*.*.  » t .* 10 J 10

Columbia River basalt: "  ;' .^ n* r
Basalt, broken «   ; » .    ^ »  »     * *' * *   * . »   . *  18 < ' :28
Basalt, grajy, hard      « !  * «r »  « «* '*      * »       , {»* ' 5 *' 33
Basalt, gray       «    '   *'*;     ««* *«* Ii5 ; ' ?8
"Rook," porous, and shal^- .    «-.; ,'     r         ".* 21 9^
Basalt, gray, hard   * . ;  *  *; v .,,»* ***** 56 <
''Rock | "porous, and *goap8tonen   .   »r y.y »'<[. */ ^...f .t.-fc L'' 'i ^ J j

^^^^M^^^MMO«ai«MMMMMMMMMail«^MIIIM«MMMaMlpMMWMMI«HOT^

  .<- , -   '  ' ' '  -" ' '*"  
. _:' f

' '.!, * . '.,,..  »>,.,.   ',.' '.. .'   *' '*'

2N/3S-2D1. H, M. Peringer.- DriHed by* Bert Gladney *   » :> '
»  »'#«. '   « * 4 ....I' .   ^

Faipuse fbriBation: J    ^     ""  ''-^   '" * *" *J -    " '   -:-.- "" : '^-'"j-
Soil *       * * * '  > v *'» *        « "  * *   »     ' 35 ' .".. 35

Columbia River basalti   " -     .-,... , . .  /     '/  
Sand and gravel (broken- basalt?) . . * . . > * *   * *   10 U$
Basalt, gray * .   v . v ^   .   « -, <«   -. .   * -. . « . 95 litO
Gravel . *-i .  .*«.-. v ..-. *> . « . i 4   «   15 -- 155
Basalt, gray   , *   -. %   t ^ . . > . ^ * . » v v ^ ^   - ,19-
Basalt, gray-black * %     » ^ »  * %  *   -* « * % ^ > * ¥     '7^
Basalt, brown, hard- v   .**»  .»« »...>. 2U 2?2
Basalt, black ..%%«..«. ,.¥>..'* «»* 20 -392
Basalt ......................... .208 t

Unpublished records subject to revision
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Table 2.- Drillers* Logs of Representative Wells - Continued

2N/32-2R1., Pity of Pendleton,, well- no, 1. . Drilled by A. A. Durand and 
* ' " Son,

Thickness Depth 
(feet) (feet)

Quaternary alluvium*
Gravel .....,..«.,.............* lU Hi

Columbia River basalts
Basalt, black, soft .................. 11 2$
Basalt, black, hard .................. 1(8 73
Basalt, soft, and "soapstone" ..,.....,..*. 12 85
Basalt, black, hard ...,.*....,....... 2k 109
Basalt, soft and medium hard .............. 32 llil
Basalt, hard ...................... 18 15,9
Basalt, black, soft , . . , .............. 21 180
Basalt, black, soft, water-bearing ........... 11 191
Basalt, hard ...................... 5 196
Basalt, black, soft .................. lit 210
Basalt, red, soft ................... 7 217
Basalt, black, medium hard ............... l|.8 265
Basalt, gray, hard ................... 62 327
Basalt, black, medium hard ............... 6 333
Basalt, gray ....................A. 12 3i«5
Basalt, red, soft, broken ............... 30 375
Basalt, gray, hard ................... 51
Basalt, black, soft, water-bearing ........... 21*
Basalt, black, hard .................. 3
Basalt, black, soft .................. 11
Basalt, gray, hard ................... 8
Basalt, black, medium hard ............... 5Jf 526
Basalt, black, hard .................. l5i 680
Basalt, black, medium hard, water-bearing ....... it3- 723
Basalt, gray, hard ................... k 727
Basalt, black .....I............... 2k 751
Basalt, gray, hard ................... 22 773
Basalt, brown, red, and gray, soft, water-bearing . . . 11 781*
Basalt, gray, hard ................... 17 801
Basalt, brown . . ................... 5 806
Basalt, black ..................... 15 821
Basalt, gray, hard ................... 20 8i*l
Basalt, black ..« ....,..... ...,.. 39 880
Basalt, gray ...................... U 881;
Basalt, black ..................... 12 896
Basalt, black, porous, water-be&ring .......... 16 912
Basalt, black .. . . ........ T , . . . t » ._     23 935

Well redrilled in adjacent hole to G&&Q& 77U ft. "

Unpublished records subject to revision



''-' Tafcle 2.- Drillers^ logs "$£: Representative Wells « Continued

2N/32-7N1V tJnion Pacific Ry. Rieth no. 2» -Drilled \yy A. Ai Durand and  '
...... .. i ..* Son,

Artificial fill (cinders), . « , . .. .. . .* .<   ». ...*...«  7 ; - f
Quaternary alluvium: , , . . - * , ,,...,, . -:  ^:':
Gravel «*''**.««*«*«,««.«. .-,. «  .. ^  <*.*. ?    Hi

Columbia River basalt* ... . , - . , . , . , .. tr
Basalt ......................... k "' - 18'-
Basalt, black «»....*.«.« ** » * ; .'* . . . ' 11   29
Basalt, gray, hard .............. .+ , .. .* .- - -11; , - 'l|i
Basalt, broken, water-bearing (little, water) . «..... 3 : 1|6:-
Basalt, gray, hard .».. «.» «« .*»  «..   1^ 60
Basalt, black, with, clay-filled fractures * . * «>v^   *  1$ i --75
Basalt, gray, hard . . «... .   ... . . . ........... - 10 85
Basalt, red, crumbling into, hole .... «....»«  . J 16 101
Basalt, brown, hard ................... 2 103
Basalt, black and. gray, broken ............. 2k 127
Basalt, broken, waters-bearing .^............. < 11. 136
Basalt, hard ........................ .^...... Ii3 I8l:
Basalt, alternatingly.hard and broken......^. ...... f? 138"
Basalt, broken .   . * . ... * .,..«.. . . . . .     15 203"
Basalt, gray, very hard . .*. . . ... .^ ......... 1 210
Basalt, gray, hard,.fractured, water-bearing ...... . 7   21?j
Basalt, brown, fractured ..... . *...-......  *.   .- 11 '228
Basalt, brown, hard-*'. . .   . *  < -. #»    .-*   »   .'.-- - *  7 235
Basalt, fractured.. .-.,... ... . . . . . ......... - 26 261
Basalt, gray, fractured,...,. ..... ....... . . . . . . .. 19 2§0
Basalt, fractured, water-bearing *- -;  ,. ;«% . . . .   . .____7

Unpublished records subject to revision
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Table 2«» Drillers1 Logs of Representative Wells. - Continued 

2N/32-9B1. Oregon State Hospital. Drilled toy R. J» Strasser, 1953-5U
~. *.' . ' " " JT " " ¥nickness "Depth" 

. -__________;_____Materials___________ (feet) (feetl

Quaternary a3.1uvium*
Top soil ....... ..,...,,...*..... U h
Boulders and clay ........,...«....*,. 5 9
Sand and clay   «...  ........««..«.. 9 18
Gravel and clay ..................... 6 2k

Columbia River basalts
Basalt, brown and grays water standing at 32 ft , * « » » 32 $6
Basalt, gray ....................... 13 69
Basalt, red and gray *** *»«» « *»*«**«* 8 77
Basalt, gray ....I*.......,,..*,*... 2 79
Basalt, gray, broken; water standing at 2? ft *   * *   * 2 81
Basalt, gray   ......*............... 7 88
Basalt, broken, with green clay .......*.*..  3 91
Basalt, gray *.*..***.....,. ..«.... U3 13ti
Basalt, gray and red  « ...... * « **** * * 3$ 169
Basalt, gray * .*   «**.*«, * *» * * 59 228
Basalt, gray and red .«** *.   ««,*.*«.» 6 23U
Clay, brown, sticky .*   ....  .,*..,.  It 238
Basalt, gray  « **.«* *.. *.»«.* «*  9 2ii7
Basalt, gray, broken ,.*.**.  .***.. «., 10 2$7
Basalt, brown, honeycomb « »  » ,, ,«. » « . . 17 27U
Basalt, gray .».  «*««*»* «* * ..*. , 7 ;> ; 36 310
Basalt, gray, creviced »« * « «* ** *»*«.. 3 333
Basalt, gray ...................... /..,.;'.. 21* 337
Basalt, gray and brown, porous ..,«...      «..* '.' 13 350
Basalt, gray and brown, porous, water-bearingi water .' .,

standing at 116 ft «*. .,...   . > . . * -*  -, V: 11 - 361
Basalt, gray ..  ..«....., ,.,...... 18 379
Basalt, gray and red, porous .o.*........... 28 U07
Basalt, gray ....................... 6 ijl3
Basalt, gray, creviced »*.»*«, ,. «  .. . 2 id5
Basalt, gray ..*........ .........*. lit 1^29
Basalt, gray, water standing at 135 ft .......... 5 k3k
Basalt, gray ....................... 29 U63
Basalt, gray, broken ...*............... 8 U71
Basalt, gray ..........*............ \6 5l6
Basalt, gray, creviced .................. 3 519
Basalt, gray .*..*.«.*...*.......  * 3U 553
Basalt, gray, creviced .................. 1 55U
Basalt, gray ........ ....*......... 126 680
Basalt, brown, porous, water-bearing ..*...,.... 11 69!
Basalt, gray* water standing at 335 ft*, * . . . .   .   . 160___851
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Table 2.- Drillers 1- iogs of Representative wells - Continued

2N/32-1QF1. -Pity of Fendleton;,;welt no. 2*. Drilled by A. A. ,Durand und'vf/v;
Sort, JL9W

- "-  :^    -..   --.. : ;- --     ' - -" ..:----   " " ' ^ ifiicldesff Depth 
_______ ____________****** ________(feet) (feet)
Quaternary alluvium: ., ., w'?

Gravel and rook «* *»-  . . . « . .». . » . . .    . . .   -17 17
Columbia River basalt t ,     '  - *: "& '

Basalt; black ...... ...... ~. . « «.*...».« . 53' '"r*^-fO"
Basalt; black, broken.. *> >«»«*.-«. . . . . . . . . . . i>.wf 77
Basalt; black; hard ...... .,..... ... ... ... . « . . 162 ,/  259
Basalt; black; broken.... . ...... ..... ... . 4 .   5?' .... 316
Basalt; black . ., «. ....... . . . . . .* . .. *     +'"»   * « . . U7'~- .. " 363
Basalt; black; broken . ......... . . . . ^ .«,..«..... 7& -370
Basalt; black; creviced at 2*28,. 615; 650; and. 668. ft ... , 3hk - . 71k
Basalt, red ..................... ., .*. . Hff . 728
Basalt, black ........... .' . . . . + . . . . i ,..* £*: .- ' 33 761

2N/32-1CKL. Smith Canning Company. Drilled by A. A. Durand and -Son,, 191*2.

Quaternary alluvium* . J . ^ :; a

Columbia River basal ti .'.. ..,.. v- 1 .- :;  .-  
Basalt; broken . « * ... ...-.>.>*» . ....^.-... . .*.

Gravel; sand; clay (fractured- basalt?) . . .4 ." .  

Basalt; gray; porous . . . . . . . . . »'. . > . . .
Basalt; gray .  »* ' * .* . v . . .". *-' » « . . . . *  .

"Volcanic ash," red; muddy  .'.*.>. . . . . . .* . .< .

.- =,*".'

  , r' '.-.- "£ ?*

.-.-    .  :*£ :

. * - v-''-.^7 :

. .'.' :' .28,

»  Vv - :J- 17
. . 10
.: - »'  -'    5;
... . . 1*

9
. . M . -9"
. . , 67
. Jrv; 33
* . 17

30
15

. . 1*2

... 23
17

. . ,27
21

.-«i Hi?
>V>. , 38
« ^;i : .- : 30.

.ta«'

t~fL: -,-23..
-v ., ;r . ,.,-r-

' &
.- 32

. 60;  98
t . U5
. 125

130
13U
iiio
3L|*9

225
258
275
305
320
362
385

, 1402
. 1*29

WO
597

, 635
665
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Table 2.- Drillers 1 Logs of Representative Wells -' Continued

2N/32-10MU City of Pendleton, well no. 3* Drilled T?y A, A. Durand and
Son, 1952

--.,....-' Thickness Depth
J___________________MaterialS _________(feet) (feet)
Quaternary alluvium and Palouse formation:

Rock, brown, and clay ..*,.....«...«.... k k
Columbia River basalt:

Basalt, broken * * . * ................   2 6
Basalt, brown, medium hard, broken ........... 23 30
Basalt, black, hard ................... 2 32
Basalt, broken ..................... 12 hk
Basalt, broken, yellow, water standing at 20 ft ..... 6 50
Basalt, broken ..................... 3 53
Basalt, hard . ..................... 3 56
Basalt, gray, hard ................... 8 6k
Basalt, brown and red, medium hard, broken ....... 1; 68
Basalt, brown, medium hard, broken, with mud ...... 7 75
Basalt "shells" (alternating hard and soft layers)

,. and brown mud .................... 6 81
Basalt, brown, broken, medium hard ........... k 85
Basalt, brown, hard ........... . . ...... 3 6*8
Basalt, gray, hard5 water standing at 30 ft ....... 2 90
Basalt, brown, hard ................... 7 97
Basalt, brown, broken, some mud ............. 3 100
Basalt, gray, hard ................... 2 102
Basalt, black, broken, with gray mud . .' ........ 7 109
Basalt, gray, hard5 water standing at 20 ft ....... lit 123
Basalt, gray, hard ................... 2 125
Basalt, black, medium hard ............... 2 127
Basalt, gray, hard ................... 8 135
Basalt, red, broken, with soft mud ........... 3 138
Basalt, brown, medium hard, with mud .......... 6 1144-
Basalt, brown, hard ................... 8 152
Basalt, gray, hard ................... 12 l6lt
Basalt, brown and red, broken, some mud ......... k 168
Basalt, brown, hard ................... 5 173
Basalt, gray, hard ................... 5k 227
Basalt, gray, medium hard ................ 3 230
Basalt, brown, brbkeri> with mud ............. 7 237
Basalt, brown, broken', soft, with mud .......... 3 2lj0
Basalt, brown, broken .................. 1U 251*
Basalt, black, medium hard ............... 5 259
.Basalt, gray, medium hard ................   Ik 273
Basalt, gray, hard . . ................. 32 305
Basalt, broken, some mud ................ 15 320
Basalt, gray, hard 5'water standing at 50 ft ....... 11 331
Basalt, black, medium hard ............... k 335
Basalt, red, medium hard . ................ k 339

Unpublished records subject to revision



-; /; Table-2**-Bm^^ ~ ddtttinued
2N/32-10N1 - Continued '   >;; .:v .'s ,a v"':i '*i:'- : -^ \^:'^^^-.^  *''*.*'

Columbia River basalt, Continued: 
; Basalt, black,.wedium hard;-water standing at* 155" ft ; ; ;. ' 13' * . 352 
~pasalt, red * *     *    * *  »*>*.# *>*#~» »"**»'!>***" »,.* * 2 ?, . 35*i
.Basalt, black   .   >»  <   *  »   *  * »     **  *-. i .i .,. * ^" ,.; 358
Basalt, gray, hard. ,, * . * « . . .   » « . *      « *.#, '   *"' "2$ 
Basalt, brown,.broken, medium-hard . . .*. ;, ». ; ;. i*. ; »./ /16 
Basalt, black, medium hard «* . * ;. .'; ; / .* * . ."*. ,, 15 
Basalt, black, hard «.« 4 * «         »      ,      *   * *, .,,.,, 2
Basalt, gray, hard * «.«.. « 4,4 # i »  '  *    "..' * « *"*..  ,» * 5 
Basalt, black, medium-hard and hard . . «  ' *' »   * *'» ^ 39 
Basalt, black, medium hard    4.   .   '  * .'«* '/ '* ... * **'.. 15 
^salt, browjj, feroken*,j^^,.Ba^^ail^^ ̂ r ^'-^'^-^'^'-m^^- J 
Basalt, dark, medium hard *» «» « »*.«*» * 102 585 
Basalt, brown, broken, medium hard ,««..«*» «*  5 590 
Basalt, red, broken, soft * . ,   . * .   * * * *,,.«.  -t.».; , ? 
Basalt, brown, medium hard * . . * .   . « . , / . . « « « 2' 
Basalt^^ray, bacd,.*^ «..*..« ..*-,»,.. . »-. . » * * . * . V'. T 
Basalt, broken, variable color , ..*........*.. 12 -6l5
Basalt, gray and black, hard and medium hard .'..*'* .' iiB " 663 
Basalt, red, soft, broken, with brown clay **«« «** /2 w 
Basalt, brown, broken, with mtt$ ;, ....  ..« .. 6 6?1
Basalt, black, medium hard? static water level at 153 ft Y 3? 703 
Basalt, black, hard and medium hard « **«.*** «»* UO 7^3 
Basalt, black and brown, broken     . . »   * *'.»*» '  16 759 
Basalt, black and brown, medium hard> > . * * . * * »*« » ' 13 : 772 
Basalt, black, hard and medium';hard * . : .*.   «*  55 ' 82? 
Basalt, gray, very hard'i < «**«-»'»..;  * * ' ..»..« * 16 81i3 
Basalt, gray, hard .   . * «'      .   4 * * * * * *     * . ^ $bb 
Basalt^ blAc^j, Ha^iura^hiir^ anH bar^^;^il^^-^,. ^r^;«<t ;...-/ 75 9^t9 

"Basalt, gray, hard .................... 12 931
Basalt, black, medium hard *«».»«.» » «.  » U 935 
Basalt, gray, hard    ».***»»«»*««» .   8 9h3 
Basalt, black, medium hard »« «'     «*» *   22 965
Basalt, gray, hard .................... Hi 979
Basalt, black, medium hard ................ 18 997
Basalt, gray, hard: static water level at 153 ft ....   11 1^008

2N/32-11D1. First National Bank of Portland. Drilled by A. M. Jannsen, 19l*Q

Columbia River basalt:
«Rock« .......................... 115 U5
"Lava rock," brown .................... 30 Iii5
"Rock, 11 gray and black .................. 556 701
Sand ........................... 2

recortt subj?dt'to revision
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Table 2»* Drillers* Logs of Representative Wells * Continued 

2N/32-16D1. Charles Ford. Drilled by D. K. Smith

, r . ... ; " ~r ' r ""  uw*^*4^." Thickness Depth 
y .___________. fo^*^18_____________(feet) (feet)

Quaternary alluviums
Soil ......,.*., * ..,«..,.,. ,- , . . . t t
Hardpan ......« ,... ».  ̂  .,, *       » 12 16
Gravel .,. ... ...« ...*..*...«*. 2 18

Columbia River basalts  
Rock, broken, cemented ..,«,........,«.«  1? 35
Rock, broken, brown *.....,.*..*.»..*.. 13 1^8
Rock, red ........................ 21 69
Basalt, brown, broken .................. 61 130
Basalt, red ....................... 5 135
Basalt, brown, broken ..,«......,»..«.., 112 2i;7
Basalt, black ..................... .___33 280

2N/32-16HL. Gilbert Struve. Drilled by Roy French, 1956

Quaternary alluviums
Soil ........................... 1? 17

Columbia River basalts
"Volcanic ash, n red and black (decomposed basalt?) « . * * 13 30 
Rock, red ........................ 18 U8
Basalt, gray, small amount of water ... f ....... 62 HO
Rock, red a ....................... 1(0 150
Basalt, gray ..I*................... 35 185
Rock, red, with clay seams, static water level 2|0 ft- ^

below land surface .,.....* ..*.*.... 115 300 
Basalt, red and black, water-bearing at 385 ft| static  

water le-rel dropped to 120 feet ......... * "*     85  . > . 385

Unpublished records subject to revision



Table 2.- Drillers 1 Logs of Representative Wells - Continued 

2N/32-16F1. Clifford N. Clark* Drilled by D. K, Smith, 1950

. ,«. .. M***,*^* ~.... ...... Thickness Depth ' Material* {feet) (j^)

Falouse formation: * " ...*.. 
Soil ....... * . . .' ;' . . . . . . . .'.' . .- . * . ' '- '

Columbia River basalt:

Basalt* brown and red   ....*.. » *. . l. *. . v   v *

2N/32-19N1. Milton Carter. Drilled by D. K. Sndthi 1952

Palouse formation:
Soil ..........................

Quaternary alluvium:

Columbia River basalt:   r?; ' >
Basalt, .broken ., .. . . ^. ,.-.,. .... . ., «..,.*. .   . «. ..« « ..

- Basalt, brown, .broken- . .**.v*v ««..   -., >, ,*..,  v.*.--«. >  * *..k .

Basalt, brown, fractured, water-bearing ........

...
12
* ^

*

21
5

10--'15
6
1
66

;i 26
19
53
JL

3

10
»-4
5

16
2ij.
15
3

16
21
5
29
18
11
5
2

,.,.., :
'        te

111

, '-: - 35
. lib

50
®
71
72

138        158
  : 177

230
ff?

''/ .'

3

13
'\

     - %      - si-
... 75

93
109
130
135
l6li
182
193
198
200
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Table 2«- Drillers* Logs of Representative Wells - Continued 

2N/32-19F1. Milton Carter. Drilled by D. K. Smith, 1951
.,. .  ' ----'-' " " 'Thickness Depth 

______trials______________(feet) (feet)
Palouse formation and Quaternary alluvium, undifferentiated:
Soil .,,.»..,..*....,;....,.,,., 10 10

Columbia River basalt:
Basalt, broken, cemented ««, « f ,,.. f   «,*,« 10 20
Basalt, brown ...................... 2k 14i
Basalt, gray ....................... 20 6h
Basalt, brown, broken .................. 3k 9®
Basalt, gray ......*.....«.......... it 102
Basalt, black ...................... 12 UU
Basalt, gray, hard .................... 18 132
Basalt, black ...................... 3 135
Basalt, gray ....................... 2 137
Basalt, black  ...   *. . .*.  .     . 1 138
Basalt, gray ....*.......,...*...«.. 6 Ikh
Basalt, brown, broken ...............*.. 11 155
Basalt, gray ....................... 12 16?
Basalt, brown, broken .................. 32 199
Basalt, black; static water level at 10 ft ........ Ik 213
Basalt, brown*, brokens static water level at 60 ft . . . . 16___229

2N/32-29F1. John Korvola. Drilled by Bert Gladney, 1950 . ,

Quaternary alluviunit , '
Soil and gravel ..................... 12 12

Columbia River basalt: , ..
Basalt .......................... 20 32
Basalt, red  .,.*., .. ..«...*,» '».. .*  ". 2ii' ___56

Unpublished records subject to revision



t ' * : - < ; - .4 .

Table 2.- Drillers* Logs of Representative Wells - Continued 

2N/33-6N3. Crispin Bros. Drilled by Roy French, 1956

M«4»«.«4«1 f, TniCkneSS jsvjfV**... ... Materials .... .   {feet) ^j

Quaternary alluviums , . . . . . , . .
Soil ...........................
Gravel ...........«..,....*.«....

Columbia; River basalts , . r . . . ,
Basalt, black ..,.#.. ....... ........ 22 UO
Sand, black, heaving .................. .. 3 il3
Basalt, gray , f ....*....,....«...... %k 97
Basalt, red and black,(decomposed) ............ 31 128
Basalt, gray ....................... 19. Urf
Basalt, red ...... ................. 13 160
Basalt, black and gray .................. 80 2ij0

, Basalt, red and black, decomposed............. 1(0 280
Basalt, gray and black .................. 8£ 365
Basalt, red. and,black .............. . . . , IS 380
Basalt, gray ........................
Basalt, red, static water level 26 ft ,. . ... ...... . . .
Basalt, red; during drilling of this section the static 

water level,dropped twice, first to 66 ft, then. 
to 108 ft . . . . . . . . . ... . . . .... *
After drilling wa? completed, water level dropped twice, 

and then to an unknown depth below 500 ft. . -

2N/33-8Q1. William Purchase.. Drilled l^y D., K. Smith, 1953   

Quaternary alluvium and fanglomerate of Pliocene age,, ^differentiated:
Soil ..................... ̂ .......... 5 '5
Gravel, cemented ^ ............ ̂  .» ̂  ..». . 5 ' 10
Gravel, loose ....................... 2 12

.Columbia River basalts  .,..., ....... ,^ .   - :
Basalt, black, broken, water-bearing ........... 8 20
Basalt, gray, hard, with water-bearing crevices ..... 6 26
Basalt, blacks water level standing at 8 ft ....... h____30

Unpublished:records subject to revision



Table 2. - Drillers 1 Logs of Representative Wells * Continued

2N/33-8J1. William Purchase, well no. 1. Drilled by D. K. Sraitfa, I9k9  'or , ; ' < *-  ,;. *       " , -1 .- .»  ->. J- {' *"    *

Materials .--..-<    . .-  ThicknessPeP*«J 
-.-...-. (feet) (feet)

Sandy soil ...................ft.... 6 v- -  v 6
Fanglomeraiie of Pliocene age:. ... - . ,
"Gravel, cemented ....««....«.........«»* 3k kO
Clay, sandy. .................... . * . .5 kS
Gravel, cemented ......   ..«..«.....««..' 1*5- 90

Columbia River basaltj « . . , , .
Basalt, black, broken »..»...«.....«««.*« 25' .115
Basalt, black, solid ........... . . . . ..... :90 ; 205
vBasalt, brown ...I..................... 15 220
fiasalt, red .......................... 15 235
Basalt, brown .............. r ........ 38 273
Basalt, black ........................ 97 .370
Basalt, gray, with clay,seams. ...... ......*..» 33 k03

v Basalt, brown, porous 9 . ...... ........... 5 it08
^salt, ^ray . ,.>. ...... .......... ..... . . , . 57 i|65
Basalt, red . ,..>... , . . . .......... . * .... 7 U?2
Basalt, brown . . i . . .  * ........... ~. .... 13 1(85
Basalt, black ................. * . .... 30 5l5
Basalt, gray . *,.. .... . .         ...»   _    *_* * *   . ^7 562
Basalt, red, green, black, brown ... . . ......... k 566
Basalt, red .......... ... ............ li; 580
Basalt, red-brown ..................... 5 585
Basalt, gray, hard ..................... 12 597
Basalt, black ... .................... 15 612
Basalt, gray, hard . . ... . ... . , ..... . . . . . r . 10 - 622

... jBasalt, blackj ̂ static^ water level at 23.ft .. . . . 4 . . ..... 31 w ,.653
Basait, ^?ay V. *  '* '."<  . *. -v"^^ '.*'.. "* ."'.' «*^ : . .'  -. . . .""'« .'    23---.' " ;:'676
Basalt, black, porous <.»..««.....*......«. 10  : 686
Basalt, gray ...........^. ........... llr 700
Basalt, blackj static *water .level at 26 .ft ......... ,27 727
Basalt, black ........*..........* « . 52 779

records'subject .to revision
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t '~..'nM.i.-.0 -   ; '    ., ':t^r/oiq^'l V5  : ' :  .:' ' 
Table 2«- Drillers 1 Logs of Representative Wells - Continued

2N/33-8KU Wnu Purchase well no, 3. Drilled by D. K. Smith, 1953

Thickness Depth *

Palouse formation* ^ ,.,.....
<£oil ...>..« ^ ,4 . ,. . ,0 ,t * * ^ . .  * ^  .  . «i «.  , ^ * .>.  r 15

Fanglomerafe of Pliocene age i ,. , ,. <    *««»
.<*"*  - S *  l.°   * «(.* > -i i'.-1 .!.--.-     '.  '^It.fj.^. *f

Gravel, cemented:   « «  .   . », *, ^ *  , . « * *. . *.«,»   ^ , % .2, r 17 
Oravel9 loose   »s * * * * «. * *  , .».* « ».,*. .* * »      . j«:v --tr^'' ^ 
Gravel, loosely 'cemented « ,..,.,.*..*,. « c ., ..-^S- 25 
,Glay, brown     , . . * ,t . ,   ,   . , . . ,t n » ,, «, *, . «, ,C r 2 . 2? 
 Gravel, cemented. » 9i  , *.  ,   »      .    . »     %,*» ^^ »r^: * t :. .^ 3- , r.J. 30 
Gravel and  ««« »«  «   ...». *,    ?   *    - * f: ,  
Grave-lr'cemeMted;"'and sand » .: * .V.T. V i'« .     *   " " ""*' 91 132 

Columbia River basalt:
Basalt, red » «  **«,  »».,*.««* »»*  16 Iit8 
Basalt, brown **    «   *   c» -.,». 0 -» ^     *  ,  :'-» *'i «-o : IT ' 1^ 
Basalt, black . ...................*.. 25 190
Basait,np^f-; . * T; ; . . . r. ; . * '."rr"; . * ;*. * :t;;Hr 12;; 202
Basalt, brown, broken . ...,.*.........  .. .5 2Q7
Basalt, brown  .»[   *. ........,...*...... 23 230
Basalt, black ,«.,',,*,..*,..'»'..,..' *'«. 1)^^ 2l|0
Basalt, d$rk gray *, ....,...*.....,.,. .».««*.« 15 . 25$
Basalt, black .. .. ., « ., ., . . .. ,,  , ...,.,«... o .. ?J . 35p
C3&y, dark, stiojcy. ,. ., .. ...,.,..,.. ...,.**.....*.. 6 ,
Basalt, gray, hard^ with shale.C?) ^ejams . «. . . ., * . . . ...   38 t .
Basaltjrbrbwni porous, 'wa^Br-bearing   VT '. ; % iVi . * V* 16*'"
Basalt, dark gray .» .,.* «*. «*.**.*** U8 1*56
Basalt, red ........................ 7 ^
Basalt, brown       *:  => .  .-    ».«  .«.r;» ^ ;' ;.»;'  - -   . » ^. . »r^-r«.. - ,-,-15 < . UoO
Basalt, gray ........................ 23 503

* Creviccf, W888? (dftcoimj>6s^ed tuff ' Ia^er7) '. * ;w i . . . vr"i' '."ST U ;
Basalt, gray, hardL ., .. - » *.  . ».    . -,  . -,. »,  ,  . -,  . *..  . *. *, 38
Basalt, brown, water-bearing .,.«... . .*.**. 15 ..
Ba«alt, g»ay ... ^ ^  , ...    .c .. ., .4 . ., .. ., ..  .     19 , 579
Basalt, brown ..« .., ** »  *****»**» £ * -5^5
Biasalt, red, brown, and black,, broken t ,,« . «t  , w»  .    ., '?..-' 590
.Basalt* black *«, »     .  «** ,  »  * * » t    13.,

^*N * * »»>-.ti *(*.* »* * Si|'»''

Basalt, erav «  . .*     * * »»« *»/«.      ^,4 ; i r-

.    <   .-  < .    ..,*-. fj 
^Unpublished ,recqrds ̂ ub^c^ to reviaipn
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Table 2*~ Drillers 1 Logs of Representative Wells - Continued 

2N/33-10E1. Neal H. Laughlin

Materials Thickness Depth 
(feet) (feet)

Quaternary alltrvitimt   ' . .
Soil .I..**.,.,.....,..,,.....,.. 5 w$:
Gravel and1 soil **.* ...» ».........'..«. 7 -12
Gravel, loose, water-bearing ................ k '-16
Sand *«...*»».».« *..«....,«...,.. k ^20
Sand and gravel, cemented         « ,»»  ,  »- *  7 "27

Columbia River basalts . > ,
Basalt, broken .*  *.*.. ..*.«...««...*. 8 35
Basalt, solid, black and-gray ...».,...*..... 19k 229

, Jiasaltji blackp jporQus^ water-bearing « . »» »»»  »     r^ ^

2N/33*10E2* Roy Morris. Drilled ty.owner, 1957 <

Quaternary alliwium:' < 
Soil . . * . . .-*  . ........ ,..-. .-.»...»  U it
Gravel, cemented-* ..,*.. .,,,.....**..* 15 19

Cotaftbia River basalts .... .
Basalt, water-bearing, . .«........»*...**.* 73 92
Basalt, blue . * .-. . . . . » ... ....« . . . *.«..*. 128 220
Clay, green . «»*.*.*.«.*.««.*...*«. . 39 
Basalt^ porous^ and clay   .   . . * * . « .     . > .  .     ^

2N/33-33N1. Guy Mueller. Drilled Jay Bert Gladney, 19^1

ralouse formations j '   
Soil ...o * *»»« . ».......*..»**». 6 6

Fangloraerate of Pliocene ages ..... 
Gravel and clay .,«..* .*.*...,.*..., * 99 105

Colurntoia River basalts   - 
Basalt ........................... 32 137
Basalt, gray ........................ 92 229
Gravel (broken basalt?) .................. 2 231
Basalt, gray .....*.............*« *. h 23$
Basalt, black »....«..« ,».« »« »     7$ 310

2N/3U-iiKl. Union Pacific Ry. Drilled by A. A. Durand and Son, 19i*l

Quaternary alluviums
Gravel *.........»...............  15 15>

Columbia River basalts 
Basalt, gray, hard . . . . ..*,...,....*.... 35 50
Basaltj, browni? porous iMi » iir .   .     *  .» *-* .* -w*. * -*   - 35 . .8$ Unpublished"L' L l ' l '''"'''""'"'"'' T



^ Table 2.- Drillers 1 Logs of Representative Wells ,.- Continued

3N/26~iiLl, L. W. Cramer. Drilled by owner, 1955

deposits: - w, ; ^.  - - .,..*..
Sand and silt . .*....,...«...,.,.,.  92
Clay, tan *., «, «.,,.»*»»* * . » . . i . » 21 119.

Ctolufbia Rive.r basalt:. .     -  * '  * ;
Wenas basalt member and interbedded sediments?'    * ' .

Basalt, gray ......... .^» .*»»....; i ; ; * 15".
Clay, tan ..<,.*.......*< i <*.«..; ;; UO
Basalt, gray . o ........ * * * 4 ^ 4 ...... -^'.'

Lower part of ELlensburg formation:
Gravel, clay, and sand, water-bearing # v »k .*..«...' 2
Clay, blue ..*...*......,,. .;: . * ; V . . . 70
Sancl, yellow, coarse, water-bearing   .- .' «    *     »'     « ' , 3Q.
Clay and gi?atel   * «,»  « ^ ^r ,,^.,<,*>wt«*i;« *       *    ; nT * 350

r cemented".". * .»',........,..»;.. 8 358

wmard Jones. Drilled by Tr^jBrlffin,

Oiaciorluviati5.e deposits: .,»-... ,.,.-.-  *'"'*"., ...^/«
Soil * « * VL' »  « ** »*« t» V %«%*  ' » V * * * " ' 80' . ' 00,
Sand . »«...«««. ««» » * *   v V  *   »*.»   '\ 20 100
ttHB*dpan!l *........*...> ̂ .. v -...;.. i'; 10; 110
Clay and gravel .*«....*......*. . .*. 20 130

Colutabia River .basalt: , . »-'**'''**''"'* 1. * ' V  . .'
Wenae basalt and interbedded sediments:- ..  «* ' ' "  

Rock, red, rotten * *«'** *««/ # < * i »;  *  10
Clay and gravel   .   *   * * * « * * *   4 i » * .   *   * 2d
Rook, porous.* ,. * . . 4 .* *.* * 4 *........ 20
Clay and gravel ,.**«4a«4/4<<» ..*..;.* 10 ,
Rock, rotten *   . .     * ^     .  .» »  4.4. * #  ** *  ' -7' ' - 

Unpublished records subject to revision
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Table 2.- Drillers* Logs of Representative Wells - Continued 

3N/27-ljRl. Bean Hall. Drilled by Ben Dryer, 1955

Materials Thickness Depth 
(feet) (feet)

Glaciofluviatile deposits?
Soil, sandy »,»*   * . »*    *..**»
Gravel, sandy *** *» ..............
Clay, yellow ..I.*.....,..,,....,
Gravel ,*»* ...................
Clay, white .....................
Sand, white ».««*«*.*,,«,.««,,»,, 

Columbia River basalt:
Clay, red ......................
Rock, black, shaly, water-bearing ..........
Clay, red ,««.;..«»...,«,*,«.«*.
Rock^^ black» shaly> water-bearing f     .*...t. .«.,/..*.* .

3N/27«25J1* George Wallace

Quaternary ailuvium and older gravels, undifferentiated?
»Earth« .......................
Clay and gravel ...................
Clay, sticky, and gravel ..............
Clay, blue, and gravel ...............

Columbia River basalts
Basalt, black ....................
Basalt, "blue lava rock" ..............
Basalt, red and blue ................
Basalt, blue ^...................
Basalt, "iron rock" .................
Basalt, red .....................
Basalt, gray «           *   * . . . . .   . . . . .

3N/29-HG1. Peter M&rers

I«ke sediments of FLeistocene ages
Silt .........................

Fanglomerate of Pliocene age:
Gravel ........................
Sandstone ................ ......

3
22
5
h

16
39

22 
2k 
11 
39

3
25 
30 
3k 
50 
89

111
135 
11*6
185

20 
1*9
3i 
85

liQ 
18
17 
10 
i*8 
18

20
69
100
185

225

260 
270 
318 
336 
ii.00

12

13
55

12

25
80
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Table 2V- Drillers» l£og& df Kfepteserftative WeiW - 'Continued 

3N/29-11G2, Claude Meyers.: Drilled by %b^ Prfench,'l^U r - '' -" - ; *:\ <".
_i-...jx---  "- Tr""-'i|ijI£3^j5y

Lake sediments of Pleistocene age* - - - : ^ ,.-». r A  . '^
Soil and gravel, cetae'nted .............. V'V"'- * :'52; j '' ; j&
Sandstone   .   *.* .*,.»«,..,. *.. 31"; .; "VKT:

Colsuabia River basalts ' * V . ;
Basalt, brown and black « » » » .;     « .* ,» .; . . . * V '«: ;"* 57 ito
Basalt, gray, with crevices «... « *«.«* * «* ". '*  56 W
Basalt, black and gray, solid . . V . * ...».«»,« ^20 518
Basalt, black, with crevices .«....*...««» ** " 37 555
Basalt, black and gray, solid ,.,,,..«.».,**';. 22 ! 577
Basalt, black, soft, with red and green streaks . . V   * ' 31 608
Basalt, ^?ay ..«««.*«.««*.«»...**»» 62 * 670
Basalt, red^ changing to green, with increasing depth, " c: ... ,, . 

water-"bearingt water flows at the surface *«  *   _____5 675

3N/29-aL6Glv City of Echo. Drilled- -^ A* A* Durand and 30% 1951

^ttaternary allwiumt l ' ' * n " '  ' * . / . J
Sail, brown ,.....,*...,,.*.,...... 1U lb
Gravel, water-bearing **  «. * .**  «««*  11 25

Coltanibia River basilts ' s   ' .
Basalt, broken, and gravel *,»**'«.«  « * * 7 32
Basalt, Hard . . , . ..%.'.*»'..%'. . . .* . . . * * :: -.3 .- ' 35

:,Basalt, gray, hdrd, static water level at 10 ft ... *   * * ' 50 . : 85
'Basalt, black, raeditim hard . ,'.*,«:..:»'  ..«..'.».' '18 Id3
Basalt> blacky broken- «   .", .V *  *  .-*;"*. »         1 13 ...... .lJ6,
Clay, blue ....................... 2 H8
Basalt, black, broken ..*.....++........ Ik 132
Basalt, black, medium hard, broken 137 to 138  . + .    27 ISS' 
Basalt/ black, medium hardy broken   . . * * «   » » «   -. > 5 , . 16U
Basalt, black,, static water level at 10 ft ....... 15 " ' 179
Basalt, black, 'broken, with soft clay       «*«  5 : l^lt
Basalt, gray, hard ................... 3 18?
Basalt, gray, medium hard    «*.    ***    88 275
Basalt, ijlack, soft,' hbneyconib, static water level   '

-v at 10?: ft .'.....; . 0 '. i ; i . ; -i ..».*.. 15 - 290
Basalt, black *. ' '. .'.;".*   ' ."..       70 360
Basalt, gray, hard" . ;.*..* ;  . ,*. .*.....   2 362
Sasalt, gray, very hard * '. , V ',    '  ..«  . . * W* «06
Basalt, gray, fijrm . *. '. '. % *. . . *. '  » ....*   . * 21* BO
Basalt, black,] soft, broken ....*...*.*  « . 5 Ii35
Basalt, srrav* 'hard, "static w'atei* leVel at 100 ft .     « 55 ___ U90

Unpublished records subject to revisioii
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Table 2.- Drillers 1 , Logs of Representative Wells - Continued ^ 

3N/32-32P1. Pendleton Airport. Drilled by W. E. Ruther, 1931*; deepened, 1936

,,. . '.'i- ftickness Depthiia u6rxaj.s *»» »\ /« «\... : -   , ;| ..._.._ T .. .  -.   '^T^.-.j. .....-- --.-  r. (feet) r Cfeet)
Palouse formation and Columbia River basalt, undifferentiateds 
Top soil, clay, gravel and boulders ............ 80   80

Columbia River basalts 
Basalt, gray, medium hard ................. 185 265
Basalt, honeycomb, water-bearing ............. 20 285
Basalt, gray, medium hard; lost all water at 5H ft.»   »   226 511 
Basalt, red^ honeycomb; well "blew and sucked11 air from

this formation; water bearing at bottom of original
hole (573 ft); static water level at 521 ft; yield
12 gpm with little drawdown .............. 62 573

Basalt, blue, hard ..................... 190 763
Basalt* blue t honeycombs static water leyel» 573 £t   . .   62 825

3N/33-11&U McCormack Bros* Drilled by D. K. Smith, 1950

Palouse formation« 
'"""Soil ..... ...,.*..*...,.., ,.... 10 10
Columbia River basalts, 

Basalt, brown, broken ................... 9 19
Basalt, brown ....... 0 ............... 13 32
Basalt, brown and red, water-bearing ..*.....*... 22 5U
Basalt, brown, hard . ................... 13 67
Basalt, brown ....................... 13 80
Basalt, brown, broken ................... 9 89
Basalt, black* static water level at.7 ft . .   . . . ,»     7r 96

3N/33-31Q2. James Rutten. Drilled by Roy French, 1956

Alluviums 
Sand and soil ........................ 18 18
Boulders . . ........................ 5 23

Columbia River basalts 
Basalt, black ........................ 52 75
Basalt, red and black . ...,......«...,...., 32 ,107
Basalt, gray and brown ................... 185 292
Clay, green, sticky .....*........«...*.  23 315
Basalt, gray * . . ..................... 1*9 361*
Clay, red (weathered basalt) *.«...,....*.... 12 376
Basalt, red, water-bearing ................. 1? 395
Basalt, red and black .................... 15 blO
Basalt, gray ........................ 1*0 It50
Basalt, red ......................... 25 1*75
Basalt, brown and gray ................... 75 550 ^
Basalt^ red and black* water-bearing . . . .     .   . . : .   56 608 ^

Uhpublisned records subject to revision
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Table 2.- Drillers' Logs of Representative Wells - Contintted 

3ly/3l*~3aU B. A. Davis. Drilled \sy A* A. Durand,

Palouse formation:
soil   * .,.* .V. .v   . . . * .. .' * . .  .". .' io; .16

Columbia River basalt: .  ';
"Bowlders and hardpan" .V. ...*........... ^ ' 2.
Basalt, gray, static water level at 20 ft ....... il * 6J!
Basalt, soft, static water level aV 15 ft . . * .*- .   10 71!
Basalt, hard, static water level at 25 ft ....... 15 87
Basalt, soft, static water level at 30 ft ....... 33 120
Basalt, hard . . .................... . 28 li$

_ Basalt^ ptatic water level at 15 ft . » . ^ . »_. _». ^ ..  T N 12 ; 16ft

3N/3U-3D1. B. A* Davis. ' Drilledi by D. K. Smith, 1952 '

talouse formation: " '*--    - - r     i
Soil .........'...'..'.'.I'.'. * .\\\ + . . . 3 3
Hardpan ....*........ '. ,. «..«...*.. 6 . 9

Columbia River basalt: . . ' , * * ' '
"Rock, 11 broken, ce^ente^i »'* * . * '.'«   *. *. . %«   . *   * ^ 18
Basalt, broken . . . \ '. *. . ". . '. ** . *.'.'. % '. '. . \ . * , B   2g
Basalt, gray, hard'* . . . . . . * . . . . ...... . . 2 2b
Basalt, gray, hard with feLack rtfault 's^am'K?) . '.   . .'. ' ; 37 61 
Basalt, gray  ";'   *  * »*  " «  * * «       -»- :-«r  **i» « .   .   . . -5v 119
Basalt, black .........*............ 2 121
Basalt, gray ....................... h 125
Basalt, black, pprous . . . . . ............. 20 Iii5
Basalt, black, broken ................ . . '20 165
Basalt, gray . ....... ̂ ............ <+ . 30 . 195
Basalt, black . ... .,. . . *..,*.* ... ......... 35 230
Basalt, gray ..............V... ....*. . 18
Baaalt, black, porous ........'."......'.'.. ' 5
Basalt^ blackt broken lowest 15 ft   . » . .     ,   .     1*5 ___

i '*"  "*.< «!» ,;^ ^,- >-

3N/3U-3L1. S. J. Lieuallen.' Drilled : by'A. ,A. Durand and Sort, 19^8 

Uhdifferentiated: ." . " . . , ;'  """ ""
Dug pit.....,,,,...;...;..; -.;; .; . . ; v :< 6 6

Columbia River basalt:, ... ^ *, *.... <f ,'(
Basalt, brown, Ipose ......'..... ... . . . . . ' 11 , 1?
Basalt, brown  ..«/.«*.'  * [. . > [. '. . *  ; '. . '. '. « *. * 19 36 
Basalt, blue, 'hard ; . ; . ; -,**rv   ^*V%*"» »- -» "  *'.--« ' 25 . '6l 
Basalt, blue ....................... 6 67
Basalt, blue, hard .................... 17 81*
Basalt, blue ................ ........ 1 85
Basalt, blue, hard ........,.'...... ; <: .'% . 52 lit
Basalt, blue, medium hard and hard . .   . . . . . .       .,-^rf -. .J^JP

records subject to revision
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Table 2«~ Drillers* Logs of Representative Wells * Continued 

3N/3MiGl. City of Adams, Drilled by W. E. Ruther, 1938

W ,Kbteria:L8 (feet) (feet)

Palouse formations 
Top soil and sand *............,..*«*.* 35 35

Columbia River basalt: * - 
Basalt, black, hard *»»....., ....,.,,., 58 93 
Basalt, porous, soft, water-bearing ,....,....«. 1)0 133 
Basalt, black » hard «     « * * * *   » * * *   *       « » 30 -

3N/3U-UH1, L» L* Rogers. Drilled l?y A. A* Durand and Son,

Salouse ^ormtiom 
Soil . ...,...,....,«..... ...     29 29

Columbia River basalt:
Basalt, black, hard «.* **<.«*.«* **  ** *» 6 35 
Basalt, brown .... .«*..*».*.*  * » * 10 U5
Basalt, black and gray,'hard .........*..**.. 130 1?5
Basalt, black, soft a**................- 3 1?8
Basalt, black, hard ..............*..... 109 28?
Basalt, soft, and clay .. .*.*.... ..« **» lit 301
Basalt, hard ,....».*. .*.,..*..«» .* 6 30?
Clay and rock ....................... 2 309

^Basalt, black, hard ............. o . ^ . » . > 31

B. G. Haynes. Drilled by D. K« Smith, 1950

formationi. '
Soil . 9 .......................... 1 1
Har-dpan, sandy  **,.*. .. *.* .»..» ** 7 Hi

Colombia ftiver basalt:
Basalt, brown  »«**»** * ** .*  *.**» 22 36
Basalt, gray ..........*«...........* 39 75
Basalt, brown «...,*.,,.. .».*...»**. 5 80
Basalt, brown with red streaks, water-bearing * ***». 15 9$
Basalt, brown «.«..,**..*«»«,.*.*».*.» 9 101*
Basalt, black ........,........*...., 26 130
Basalt, gray and black *»   ,,»».**,*.,«.* 31k iiUi
Basalt, black, porous, water-bearing ...* »«»*.*« 19 i»63
Basalt, brown ....................... 32 1$5

_Basalt, teray ,    . . * <* *   -' t -*-      -  '*;  * **» »  _    » « 8 503

Unpublished records subject to revision



239

Table 2.- Drillers* Logs of Representative Wells - Continued 

StahdarT6il CorapanjV i)riiie£^ £ A. Duranifand Son, 1950

Jfaterlals . _"^c.tae«.£^(feet) ''* Teet)
Palouse formation: * ' _ _ .
- Soil,-, ri% -. v * «"'V, ,". . . . . . . . ."» . , . . .""<% 20 2d
Fanglomerate of Pliocene age: .-,,..,.. .   * ... .   ;* '
Gravel, cemented ««I«..*^. ...«..«.».«. 35 !5S
Clay and rock ..........I,*,.,....*.: 3 ; -58

Columbia River basalt: * , , , , . . ,  "   
Basalt, porous, with some clay t ^ »<«*«.«..**« - 12 70
Basalt, brown «.'« «.[«..* « <,.*.«..«.. 4 10 80
lasalt . » . *. *       * *! * * «     « * *..»**». : . 25 !<£
Basalt, porous  .'  «.« ..>.«* ««,«,«** ... 20 125
Basalt, broken       *%     «   «, * * > .-  «  .< <  .   ..     «   * 12 ^'   '159
Basalt, porous  «***   «    »** *«  * v i|.o v! I'lp5
Basalt, hard . . ............ .";"; ,..».* ^ 189
Basalt, porous ** *«  .* *.«*»   «  * 16 205
Basalt **.»»,*  *»  * -, «   *   .,-. . » . . * . *   15 s 220
Basalt, porous, and clay * ...   »».   «   30 v .25Q
Basalir, broken^"-; .'. .     .V.'« . ."^'i TT7V. . «* ; 5 255
Basalt, porous ^ . 4 . t .^ . , .^»,«... « ..  . .. ,. * .+ .. ., * .   , 15 270
Basalt, broken ." * .' .* «. * .  .  .  .  *        -     * * »  -« .15 285*
Basalt, hard, static" water level at 61 ft **««.,.* ' k 289
Basalt , ? . . . .-....-.. ... . v .,.... «.. ......... . .21. .310
fiasalt, tiboken .../....*............. 7 317
Basalt, ^ay . * .... . . fc . /..... i . .,*./;,« . »...... it 321
Basalt, hard, water-bearing at 338,tp 3it3 ft ,,. .   . . , 2k . 3ii5
Basalt .; . . ...'.,'.>,... ..,..*,...,....* ...... ,15 -.360
Basalt, hard .... . . . . « .  ,   ... r . ......»*  : .. 26' e

3N/3U-18ML... Robert Roihrock. Dyip.ed*bjf 4. tAt puyand vand .Son,

Palouse formation:   ..... ;? ;" > ^  /:.'  
.* .AA.'.*" 1*'-.*"*!!1 * .** * . k.  '. ^ 1-*  ** J» 'iTT. .  -!. -4?.j..-.-. 6

Quaternary alluviums
Gravel and clay .«*«.«. ...«.....«... 6 12 
Grafeel ,..«..........«...... «. . h 16

Columbia River basalts 
Basalt, static water level at 23 ft ........... 159

Unpublished records subject to revision



Table 2.- Drillers* Logs of Representative Wells - Continued 

3N/3lt-20El. B» G. Haynes. Drilled by A* A* Durand and, Son, I9kl

Depth 
(feet) (feet)

Palouse formations 
Soil ...I..,,.*.,*..,.......*... k k

Columbia River basalts 
Basalt, brown, soft ................... 3 7
Basalt, blue, hard .................... k 11
Basalt, brown ....................... lit 25
Basalt, blue, medium hard ................ 20 1*5
Basalt, brown, and clay .....,.....,....* 21 66
Basalt, blue, hard .................... fe 131
Basalt, brown, medium hard, water-bearing .,«*.*»« * 13 
Basalt, blue> hard , . '.. « « < ..^. < t ^ » «  .     >. »         U

Irvine Mann, Drilled .by A. A« Durand and Son,

Paiouse formations ' 
Soil ...«..... ., ...;  . ««. .» ..* .. 3 3
Hardpan ......... *.*.«* .*....*...* .,*. 7 10

Older alluvium(?): 
Gravel ......**«.......«.....».*. * 3 13

Columbia River basalts , 
"Shale" (weathered basalt?), red, hard,,,... ........ 3 16
Basalt, broken ....................... 2ii I|0
Basalt, red, soft ....................... 20 60
Basalt, blue, hard ..................... 78 136
Basalt, broken ....................... 22 160
Basalt ........................... 20 180
Basalt, soft ........................ 15 195
Basalt, hard ........................ 33 228
nShale»(?) ......................... 17 21^5
Basalt, dry crevice at 315 ft . V'« . . > . . . .". . * . . 70 315

Concrete plug from 3lo to "3li nf1>. , ,' ,

Unpublished records subject to revision



Table 2.- Drillers   Logs Of'Representative "Wells - Continued 

. C. C. Curi. ITriiied-by A. A. Durattd and Son, 19li7 ' * "''

. ^ 'tto+Mimim ' Thickness" DejpSnMaterials ,_ » / *^ . ^
_      . ....    LJ . T i ___-...   :.'..., ; '" ' .  »;  -.- - -*.  jr-flEWfe) (feeft|
Palouse formation: ;' ' j :
Soil         * « '* '  ** *    * » » .  .   *» #* '*' ' *  v ̂» "** . * *i;."'* s*, , *t

Older alluvium(?): . 
: Gravel ̂ and boulders **  * .. -.  «  .' «**«'  * 13 : 17

Shale *f ..,..%..., s     ..*.*.....,. 5 ;; 22
Columbia fciver basalt:       k   » ..... : /
""Rock,** soft ...*,. -. . v > V ........... . 60 "- 82
Basalt, black, hard  »   .   .  , .....«  '...*   ' 13 95
Basalt, gray »   V .*. ..*.*  . *>  . . s 12 107
Basalt, black .  * -  -..«^ *.*..   .'". ..,-.*.   85 .- '  192
Basalt, gray     ..» ..%. *...... « « . 10 202
Basalt, black . ,-..,...,«.*>.. ....*. 23 r 225

. Basalt^ gray, static water level at 125 ft ........ 55 " 280
"Rock," black *« *    * ,«  .  ** *«***» ' 2k 30b
Clay, black , . . . ....-.-. -. ~. : ^ -. . % . '-. -. . * , 1 30g

3»M-32I)1. J. H. ifeloney* tolled V D"« K. ^mith ' \ / . ''_.

fe^ouse jTornations r ^ '"'" ' ' '" , " " J^/ ^ ]^ '
' Soil   . *     ;"' *  "' '  r«'i     *  * *        V*i     * % k It "r' lit
Older alluvium or Columbia River (?) basalt: 

"Rock," broken, cemented   «.,*......... .: .r . 51 ,65
Columbia River basalts
' "Basalt; glfcyVhard". ...,;; . > >       i;-.-. « . . * * " v 22 87
Basalt> gray, seamy ..  .«...........». 23 110
Basalt, brown, broken, water-bearing .....*.»*«. 3jP IbO
Basalt, red, water-bearing ....*..........« , 1 lU   15U

.- Basalt*  gray* static water level at it6 ft   *>    ._   -*- *-i r ^ ^

3N/3U-33Q1. L. L. Rpgers,, Drilled ly Geroge Scott, 1951

Pattouse1 formations   . iw- _.......
SOIL ........................... 13..,; ( ..iiColumbia River basalt: '-        <  '  ,,,....,.

,. Basalt, broken .,....*....«.  * .«    9, 20
Basalt, hard ...;.. ." ; /V .' ; .' .' .' .' .' * ."  ..;..   .'.,,;. 28 ;»W

-, Basalt^ soft  «* «    ** .*«  *»*  *  , .,  'O - 1, »o
Basalt,, black, form^ .   .* .''.]'/ .[ .[ .'   .^   .' .'   .* *   ' '' ( ;;':32" "110
Basalt, reddish »   « .' .   »'   .* .* *. *  '    '  '   - **    ''. 13 123
Basalt^ black, with creyicfes , ; . ; .%... . ... , '«.*   169 282
Basalt* black   ,  !  * *     ..' '     ^     *, *     r «     » , 132 .Jm.j,  ., w * , _*..,;  : * '..";?  J , ^hpuK.isMed -3?eceras. subject td revision



Table 2.- Drillers 1 IiO^g. of Representative Wells -Continued 

3N/35-9J1. E. B. Foster. Drilled by A. A. Dtxrand and Son, 1950

""- M , . - Thickness Depth

	..
Palouse formation : "   / .
Soil ................. « . ....... '"*'  11 11

Columbia River basalts
Basalt, blue, broken **........*».*..** 3 1U
Basalt^ blue5 hard ................... 121 335
Basalt, gray, hard ................... 6$ 200
Basalt, gray, broken »»......«..*....«. 12 212
Basalt, blue, hard *....*, *.,'«.«*.«*« * ' kk 256
Basalt, broken, and clay .««......« ..«** 12 268
Basalt, blue, broken, and clay *.**....»..*. 11 219
Basalt and clay .................... 6 285
Basalt y blue, hard *   ...... .,,'...*..* 17. 302
Basalt, broken, and clay  ««*«».**».**.«* 8 310
Basalt, blue ,,,, f .^.   .*..*.*..«.«« Ill 321;
Basalt, blue, hard .**....',.....«.,.». 51 375
Basalt, black ..................... 9 381^
Basalt,, broken ..*...«...*,..«*..«.. 11 395
Basalt, blue ...................... 5U Ui9
Basalt, gray, hard ................... 9 Ij58
Basalt, blue .. ^ ................... 1 1)65
Clay, blue, sticky ...... ̂ ...... ... . * * . . 5
Basalt, blue » « * « . . « . . »       »   * *   *     ^- '

3N/35-15B1. Walter Adams, Drilled by Moore and- Anderson

Palouse formation and Quaternary alluvium:   . 
Gravel and "dirt" ........... ̂ ....... 1 1
Boulders .... ................... 31 38

Columbia River basalt * . . - ,
^* brown » water-bearing ............ . ... .» . .   * .'..' L^: ____ 62 .100.

3N/35-18HL. Frank Williams. Drilled by A. A. Durand and Son> 19U7

Palouse formation? ' " 
Topsoil ................;....... < 10 10

Quaternary alluvium: 
Gravel, cemented ................... k 1U

Columbia River basalt: * * ' *   * '      
Basalt, hard ..................... 1 15
Basalt, black ..................... 83 98
Basalt, gray, bailed 5 gpm* of water ...*...... 2 100
Basalt, black, water trickling over top of casing ... 3k 13k 
Basalt, blacky hayd ̂  ; . . ^V- ». ; ; ;.;  . *.....:, . ^.. **_._». ..... k% .176

Unpublished i*ecords subject to revision



Table 2.- Drilers* 'Lbjgs of RepreTOi^hre wells - Cbntinued 

3N/35-19L1. Harold iarnettV fcklled !fr AV A^ rBurand anfr Son,

Thickness Depn

Palouse formation* " * *..*-. 
Soil ..:........,.. . .... . ......... 7

Columbia River basalt: ' i ' ' ' * ! * [ / 
"Boulders11 ...««.««........«,.«..«. 21
"Bouldere*,* t&Bftlt, g*^ V^* * VV's  *. . . . .'VY A . «V- ; 12
Basalt, gray, hard .................... 2 It2
Basalt, porous ...................... 26 68
Basalt, gray; ,, f*a^. .,..».*.....«.»,..... 8 76
Basalt, black, porous ................ . . 2li 100
Basalt, black '. i". % * ""£    .'". # .*..».... .\-- 'vlkr, ;::* Wi

; Basalt^":tgray| static water level at 16 ft ........ . r S /^A" V~ ^2
  Basalt jf- ^gray, hard .*.....»...*.....*.... t^ M,. > .l& r-.. 218
^Basalt, black, porous and creviced $ with'"soapstone11 . .*.  ""MV'iSt""!' 312 
Basalt, black ..»...........;.'.... ̂'4 . y ̂ .BS"' Ii0t;

^Basalt,' red, soft .. . . . . , , t . . . . , .    '.' *%,""'. '!.,".' 20
L\Basalt, black , , , , ,. . . '. *. '. ' '. '. '.'.*.. . .   ' V. .;! W
Basalt and clay .. .« .. ,* ^. * . .. 
Basalt, decomposedA i^rjd^ caving
Basalt and clay .  ^ .« . w«   * . %' " *

.....*
  « « « 4 

* ««  
*   V

  ..... 

.......

* .* ..

.^.p.
ai"

538w % f . 
Basalt, gray, hai?d ,. - * . '. ". * *  *, , * *. '  * * # * « Vv 18 t ,.* $56
~ - .* .. n ' »»  «»«»'»«» «.»'. A£ >" :.P^Ii
Basalt and clay ,    .« ,»       » -#j '«.,.#. «. .».    ».  »- », * t .  » - . ?°2

 TBasm,^y71iaWT^^^^^ i-^vrS- - 11 -"'573
Basalt with some clay *« *,.  * »**.  *  28 601
Basalt, hard ....................... 21; 62$
Basalt, decomposed    *.» ..*» *«    *» 15» 62|0
Material unreportedj water level dropped from 16 to 200 rb* 1 * 13: 653 
Basalt              ' " '*  ' '   *   ** »       *  '   %\i * (V*' V^H-"."'''^/' '^* n̂ ®%

^Basalt, ̂decomposed j,s-fca tic water level at 272 f t * « * V * "". ""7" '10 . &f2
Basaltj hard .,,,......*....»......; ' / 4 W
Basalt, -:gray . , f ....,..............* 21i 702
 Basalt.and red clay, ,......».;....;..;;"' 28" 730
Basalt, black ..,..,.,..............''' 1U 7Ui
Basalt, broken ...................... 39 783
Basalt, black, hard. , , f f , , , ............ 58 8Ul
Basalt, brown, soft, .. <.» ., .. ....*. 5 82»6
BasaltJ porous; . 7V. .4\ . . rv vr*v-; ..... 33 879
Basalt, black, with "soap stone" ............. 21 900
Basalt, black, hard .................. . ____ 68 968

Unpublished records subject to revision



Table 2,- Drillers 1 Logs of Representative Wells -Continued 

3N/36-29L1. Gibbon School District, Drilled by Bert Gladney, 1953

"***    . , Thickness Dep-th 
,_________;___________Materials____________(feet) (feet)
Dug well, ho 'record . . v  " '  . . . . . *'  . '*"  * * . ." 28 28

Columbia River basalt: !
Basalt, hard , . . . . . * . t .».....*,..    . 22 50
Basalt, soft, water-bearing ............. » . h 5ii

'  Basalt, broken .  » . % .  « * *. >    .*. »* »- 1 « « . »'* «  « . " 6  * '  60

3N/36-31C1. Union Pacific Railroad. Drilled by A* A, Durand and Son

Quaternary alluvium* '   : "  ,'' 
Gravel and boulders  *   «.« «»«.. * *« 12 12
Gravel, cemented   »*.* ****« *** - *  12 2h
Boulders, blue, basaltic \»  ,*.* «***».*** 2 26

Columbia River basalts
Basalt, platy, caving   * * « «.« ..*»*. 3 29
Basalt, gray *.. »................. 2 31
Basalt, black, broken .................. 22 53
Basalt, black, solid, hard ..*.......*...  i; 57
Basalt, black, with crevices .............. 9 66
Basalt, gray, hard ................... 5 71
Basalt* black» tthoneycomb n water-bearin *   »    .     * 9 80.

l*N/27-5Bl. U. S« Army .Installation - . , .

Glaciofluviatile deposits « ' _  * - * ,~
Gravel, fine ....................... 10 10
Sand, fine ....... ̂ ......... ̂ ...... 5? 61
Clay ......... k ................. 20 87
Sand ......... ̂ ............. ̂ ... 35 122

; day .....*..*>.. .....*..,....». 19 liil
Columbia. River basalts «  * - *

Basalt;, soft . » * * -. ...... ̂  ........... 557 ̂ r 698
-Basalt, red. porous* *** » *»*»***.****  12 . 710

Unpublished records subject to revision



'" " ' 'fable 2;-"Drilierst"Ll>gs of Representative W&lls - Continued 

^Bjl. tfe S; Array sisteaiatitm, well no. 3. DHlieti by A. A. Durand and

W*>.**rt*'t« ""'* ~- "-" -' Materials , ^ (f v

*** **'.« *   * ..- d** * »

.». '. «-

Dug pit, no record . v   .... *.**. 4 *.   ** *   «,« r ,^P ^
Glaoipfluviatile deposited ->'.,£:'.. < 

Sand *,«...,.. ̂ ... v ..,..*.;;;; v v '73 83 
"Shale," sandy, brown ..".;. ';'.*; . .'V I '^v s -i . , ! 2S l(g 
Clay, sandy, yellow ; v . , * v « *. . v      , * * i   »   32 137 
Clay, gray ...,  «-  .  .Y *  , 7V . ;/ «' ;>   38 1^ 
Sand, cemented . v .;; v ;« * * v *.;...;.;;. 15 190

Coliunbia Riyer basalt* . . ,
Wenas basalt

Basalt, black, with green clay .............. 20 360
Lower part of the Ellensburg formation t

Clay, green and blue ................... $ 36$
Volcanic ash,« : t>laek . , .' i i . . , ... .-.'YWrf .15 3^0

* Basalt, black, hard (dLnterbddded in the Ellensburg*-*. - . ...
^..formation ..,..*............ ,'» } V Ki . / $1 / it31
Bia^alt, blacy (ititerbedded in the Ellensburg formation . .7 1*38 
Clay, green . .*^,T«t . . . . . . .  * , ..*#*.'.-'. .   ;"' IS  

U. S. Arfly' Installation, fitoj^nbi 5. Drilled; by R* Jn'S_ ..' '_--- '...._'....'-/   _.*' "'--'ir . iMVl  '  '''-, c'.-'. r'-; /;'-.- ..'.''_ -.-.
Glaeiofluviatile deposits i     * * *         - . ^. , v.  ;;;"':

Sand and'gravel .;...;.;;.. 4.;..;«*.    100 -100
Clay . .   « . . ; . . * * .   i   . . * « . * > J » * . : UO *^ ! lit©

Columbia River basalts n' "i -^ ' ,  -
Basalt ....; ̂  ..... 4 .....*.  "^ " 'i * ;Y "  "'- iO 160
Clay (probably the Lower part of the ELlensburg 1 "  '- ' **J*" ^'^

'formation ...... * * t . i i i i i ..****.. 20 , 200
Basalt .... .^..... ̂ .. ^ .-...»  ** . . *___Iil8 616

Unpublished records subject to rwvision



Table 2.~ Drillers* Logs of Representative Wells - Continued 

10I/27~19C1. U. S, Army Installation, weU no. i. Drilled by R. J. Strasser

i^x-^-VJ " thiclcness bepth 
______________________*t"WB______ (feet) (feetl
Glaciofluviatile deposits: 
Sand and gravel ..................... 115 115

Columbia River basalt: 
Basalt .... ...................... 190 3C#
Shale (probably the Lower part of the Ellensburjg

formation) .............«**.«..... l£ 350
Basalt (interbedded basalt in the Lower Ellensburg

formation) . ., . ................... 35 385
Clay (probably the Lower part of the Ellensburg

formation) ....................... 30 1*15
Basalt . . ....................... 180 600

liN/27-20Ml. Union Pacific Ry. Drilled by A. M. Jannsen,

eposits:
Sand, black, fine, static water level at *50 ft ..*,..' 105 1Q5 
Sand, fine to coarse .,.*.«....«.«..**.. hO 1\6 
Sand, coarse, and gravel ........ . . '. ...... 25 170

Columbia River basalt:
Wenas basalt member:

Basalt, gray, static water level at 1|0 ft .,. » « «... 5 175 
Basalt, gray, hard, static water level at 35 ft ..... 12 187
Basalt, gray, broken . ... . . . . ... . . ; . . . . «   :.-  k . 191
Basalt, gray, har4 ...................... 118 , r . 3.09.
Basalt, some clay * ... * , . ^ «.*...«.«..'.* 16 325

Lower part of the ELlensburg formation:
"Lava sediment" with some blue clay ......... '  . 245 370

Yakima basalt member: . ; . r   .
Basalt, gray, broken ,..*.,,.. .^ **..*.** . 10 380 
Basalt, broken .... 44L .»«.*... t . ...... 3 363
Basalt, dark gray . . ... . . ». * . . . . .   . . .   * 5 368
Basalt, gray, broken ................... 59 i|ii7
Basalt, gray, hard .................... 3 1|50
Basalt, gray, hard, water-bearing} static water level

at k3 ft .... ........«....*..«... _ 7

Unpublished records subject to revision



Table 2.* Drillers* Logs of Representative Wells - Continued

itN/27-22Kl* U. S, Army Installation, well no, 2* Drilled lay A* ,A. Ilurand
and Son, l'9ljl

Materials Thickness Depth7 
(feet) CfeetV

Dug pit, no record *** * ,.»*»«* «..**
Glaciofluviatile deposits:

Gravel, coarse, some boulders  * «..««» »*» 
Sand and coarse gravel *..«« *» »..**««** 
Sand **.«...,«*««.*«.*.«*»** .. 
Sand and coarse gravel  **»** **«* *««*» 
Sand and small gravel .  »+/**** »** * . « 
Gravel .«.,.. .... ,,.*.,.......
Gravel, cemented *«*** » »« »»    «*«

Columbia River basalt:
"Hock*" hard, with clay seams »»»*««,»«»»** 
Clay and shale ...,..*«..*«*... ..** 
Basalt, gray, hard  « . »** » »**»** * 
Basalt,and blue clay ........*«.....**.
Basalt, black    *   »*' ««  «»»*«** 
Clay, blue ...............*« ..»* 
Basalt, black, bard ..*,......*..«..«.
Basalt, black, very hard «.*  «*****.**«   
Basalt, gray ...... ..*.......,... .
Basalt, black, creviced  * »  * »  *«* * 
Basalt, gray, hard  .«..*,.*.*.... .*.
Basalt, black, hard ..*.....   «.* ***
Basalt, black, honeycomb *» «« «   *. »*« 
Basalt, black ......*...*......... 
Basalt, black, honeycomb   »*« **  «  *   
Basalt, black   * *. * ««*** » «*   
Basalt, black, honeycomb «....*...*... *  
Basalt, gray, hard ,....«...*  *      
Basalt, black - - - . . ..*.«..«   **  «

12

7
3
6
2
1
7

10.
13

6 
8

20 
It

10

18 
3 
k

12

31 B
23 66
3 69
11 60

155

20ii 
207 
213
215
216
223 
26U 
277 
282 
288 
296 
316 
320 
330 
335 
353 
356 
360

Unpublished records subject to revision
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Table 2.  * -Drillers* Logs of .Representative Wells - Continued

liN/27-22Ll, B, S. Army Installation, iwell no. li Drilled by A. A. Durand '
and Son,

.. . . ;     ." " '" ' ' Tncness Materiale

Dug pit, no record *««* «* ** «»*. «,, k U
Glaciofluviatile deposits :  

Gravel and sand, loose ,.*«**.* « *.***  57 61
Gravel and boulders *««**^*4r « * »»**  2 63
Gravel ..*...«..<. ̂  « ^ ^ .« ^ ^ ...*.. 3 66
Gravel and clay   *» »* * * . «.*»* ««** 21 6?
Gravel, fine ...**. r <«« r . *  **  *«* 15 102
Gravel and sand .....** ««-  * .*«*  ¥« 2 101;
Gravel, fine, loose, and sand- .  *« »**   »  ii£
"Shale11 ....................... ';  2
Gravel  .««*.* *.**«  * « «   ».*  6 157

Columbia River basalt: . -  
Basalt, black  . .... .«..4..4».»«. 3 166
Gravel, cemented ...<...«..«......*«  20 3.60
Basalt, black ..................... 15 195
Basalt and clay ^ .«* ...*.... ....... 5 20$
Basalt . . . . . ^ *««.... ̂  . .......... 6 206
Basalt, black, hard .. r . r ..... r ....... 57 265
Basalt, gray, hard ......... ̂  ......... 32 295
Basalt, black, with clay ...... ..*.*..... , 6 301
Basalt, gray, hard ...... r ... ^ ....*»*  7 308
Basalt, black, honeycomb ......*«.««.»*.. 10 318
Basalt* eray. verv hard ....^..r. *..«... 9 327

Unpublished records subject to revision



Table 2** Drillers 1 Logs of Representative Wells - Continued 

iiN/27«27Rl. U» S. Army Installation (Housing Project)

1 Tniclmess Dept
fee

Glaciofluviatile deposits:
Sand ..*,*.. * .*......»,*,.... , . Jt It
Gravel, loose .,.».... « . . . .  ', « . . . . * 12? 131
Gravel and clay ...*....».».,.,.».«. U 135
Gravel, small, water-bear ingj static water level at

100 ft ........*.., ............... 5 340
Gravel, loose,.* . *  *   .' .    *  . .      6 1U6
Boulders ....,«.««...,..,.....*.  ^ 170
Clay, brown ..,,.*.«..»......»..,.* 32 202
"Soapstone" .«.' »..«. «  » ««...«, «   * . , . 6 208 

Columbia River basalt i
Basalt, black *«*.*.<...«*«...,.»*.. 97 305 
Clay, sticky «..«.«.*.*.«. ....*.... 7 312
Basalt, black, honeycomb, water-bearing j static water

level at 99 ft ................... 18 330
Basalt, black ..................... 27 357
Basalt, gray .* .. ........,*...... h 361
Basalt, black ....«.....,..,..,...« lit 375
Basalt, black, soft  ....... .  ..,..  . 10 385
Clay ...... * ... ... . ...»..,.. .'. 6 391
Basalt, honeycomb, water-bearing, and blue clayj

static water level at 98 ft ............. 21 1|12
Basalt, black ..................... 21 1)32
Basalt, brown ..**..« ... .....,... 2 ii3ii
Basalt, gray ..,........*,....*.*.. 57 U91
Basalt, red, and "shale" ................ 23 5U±
Basalt, gray .. ...*,........... .. 2 615
Basalt, brown ..................... 22 638
Basalt, red, porous, water-bearing $ static water

level at 121 ft ................. *. _____ 5 6L3

UN/27-28E1, V. R. Fulton, Drilled by £. M« Edwards, 1953

Glaciofluviatile deposits 5
Soil, sandy . ...,............... *  3 3
Gravel, cemented .,,.............*    18 21
Gravel, loose  ............ ....«.   12 33
Hardpan ,«,.. .«......«. .....*** 2 35
Gravel, loose, with sand layers ........... . . 6? 102

Unpublished recirds subject to revision
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Table 2.- Drillers 1 Logs of Representative Wells - Continued 

to/27-28E2. V. R. Pulton. Drilled by A, M. Edwards, I9$h

« :   -   <' ;-.; "  -'-  "'  TV..Thickness Deptn 
 '. . Materials /feet)

Qlaciofluviative deposits:
Soil, sandy, loose *.««....  .»*.*.*«. . 2 2
Gravel, .cemented . . . « ,. . * ./. '..,.- *,.......* 3 5
Boulders, gravel and sand* «. « . . . ... ««.«..« 13 18
Hargpan » *«,«,««., '..,«,. *..** . 3 21
Boulders ...ft...**...*......*.**... 10 31
Clay, yellow ....................... h 35
Gravel ....... ......»..........,,, 2 3?
Clay, blue «......« * ̂, ,...,*. ..*.«, 5 b2
Clay, yellow, sandy  «. * * ^. «.**.  *.«  *« 18 60
Sand, coarse, and "pea gravel" »*,.****.**.«» 1 61
Clay, blue, and heavy boulders , .,» «...*.«. 3 61*
Clay, yellow, mixed with gravel *..* *.»*.**** 8 72
"Pea gravel," sandy, water-bearing *»**« «***** 8 80
Gravel, large and small, mixed ...*.....*. ,'  . . 1 8?
Gravel, cobble-size', and smaller gravel  ..**««**« 11 98
Gravel, pebbles ^ ,.*.*..... .«.«*..*. 3 101
Gravel, cobbles * . * * »   * . * . . . . *« *   *   »- li 10$
"Pea gravel" and sand ** f «*««*. * «.»  ** li 109
"Pea gravel" and cobbles .,«.«.«..,..,*. . > 10 119

liN/27-28Gl. S. P. Hoyt. f Drilled "by A,. M. Edwards,,!^ ....

G^Laoi'oifiuviatile deposits: 1 ^ ; r - ' /
Topsoil *».**»,* .   ... ... ..... . ..... ...,« ..,,!* U
Gravel, boulders,.cemented ..*,...,....«*, « 9 .13
Clay with imbedded cobbles and boulders .«...  *  - 25 38
Clay, blue, mixed with gravel and boulders . « . . .   . : 6 i*it
Clay, "blue and yellow, with gravel layers «... .   . . 25 69
Clay, red ........................ h 73
Gravel, coarse, 3 inches and smaller, water-bearing ... 8 81
"Pea gravel" and sand, some cobbles . ,..«.««.*. . 21   102
Grave3,, coarse . ..*..........*.»*   h 10$
"Pea travel'.11 ^heavine"" water-bearing «...««. »* " 20 '

ttapublished records subject-to revision
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Table 2.- Drillers 1 Logs of Representative Wells *  Continued 

liN/27-32Jl. R. 0. Holzapfel

Thickness Depthr 
...... . . . . feetO

Glaciofluviatile deposits:
Loam, sandy . ..«.*........,. *.«,« 6 6
Sand ........................... 20 26
Gravel .,...«..,.»..»*«.«.«.*.,« 37 63
Gravel with clay binder .««*.......*,«... 2? 90
Clay, "burnt," water-bearing ....«.....«.**. 3 93
Clay .«»...««.. .. ............... 17 110

Coltunbia River basalt j
Wenas .basalt member: 

Basalt, black ...................... 26 136
Basalt, gray ..«...*...«.........«» 21 157

Lower part of the Ellensbtirg formation:
Clay, green, and sand ......« *« ..*.... 30 187

Yakima basalt member:
Basalt, black, water-bearing ......« f ...... 5 192
Basalt, black ..«.*......*.....«**.. 103 29?
Basalt, black, "burnt out" (scoriaceous?) waterrbearins . 1$ 310

W27-33H1. McDole Bros* Drilled by L. E, Wallis, 1950

W27-33J2. McDole Bros.

Glaciofluviatile .deposits:
5

. . . 31

. . . 29

. . . 30

5
36
65
95

; 96

Glaciofluviatile deposits;

Older alluvium or Columbia River basalts

. , * . 7

. , . . 26

, . . . 29

. . . . 2

7 
33 
65 
9k

?6 ,

Unpublished records subject to revision
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Table 2,~ Drillers 1 Logs of Representative Wells - Continued 

iiW/27-36El. G. w, Redwine. Drilled by Bert Gladney> 1952 ,

~* "-' MaterialsThickness Deptri 
mmf^m l̂________________mteraais (fe^ ̂feet)
Glaciofluviatile deposits:  ' .. :   . -  ' 

Loam, sandy ....<*..**..,..,.......*.« 20 20
Sand and gravel ...................... 10. 30
Gravel *» «««***.*.«»,*«, .««« ..*... 65 $5 
Clay, gray ....................... 10

Columbia River basalt: . . . . , .
Rock, gray ....................... 30.
Clay and shale, blue (lower member of Ellensburg

formation?! . .. T. .» ... . . . . . , . ._ . f . ..._ _  ... .... 57 19k

14N/28-10F1. City of Hermiston

Glaciofluviatile deposits: , . 
. Soil .......................... 5 5
Sand .......................... 29 3k
Gravel, water-bearing (water cased out) ........ 10 hk
day, ..blue ....................... 20 6k

Columbia River basalt* , 
Basalt . ........................ 90 15U
^tsalt^ water-bearing; water level stanclin^ at 30 ft   . -_,_. ;^ '1^0 
Casing, 12-1/^-incn, set to 6^ feet. VQpen i^-Vu-inch hoie bei'oW

teJ/28-llPl.. City of Hermiston. Drilled by. A, A. Durand and Son, 191*9, "
Glaciofluviatile deposits: ~- -------««--- --*------« '

Soil, sandy ....................... 30 30
Mud, blue ........................ U* hh

Columbia. RJLver. basalt s 
Basalt, blue, hard, broken, with soft layers ...... 51 95
Basalt, blue, hard, broken layers . . . . . * . . ... , * litO 235
Basalt, broken, with gumbo mud ^ ............ Ill 2?6
Basalt, "mixture,", some gumbo and dark sand ....... 206 1|62
Basalt, gray, hard, broken ............ . . .___it36 . 918

Unpublished records subject to revision
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Table 2.- Drillers 1 Logs of Representative Wells - Continued 

0* 0, Poster. Drilled by W. R. Hie, 1956

hckness 
(feet) (feet)

Glacio£Lwiatile deposits: 
Sand and gravel ..................... 25 25
Silt and sand *..*......**......**.. ii5 70
Clay, silt, and gravel .»,*............. 25 95
Clay, blue *  .** *,*»*,..,,.»»*.*  30 125

Columbia River basalt: 
Basalt, water-bearing *»*,**«« *.«.**«* . ____ 20

14N/28-20N1. Ray Moses. Drilled by W. R. Hie, 1952

Giacioflwiatile deposits:
Sand and gravel .»..« .,..«».......«  30 30
Clay ..... .......*..,«....*..* * 60 90

Columbia River basalt:
BRock" .................*.....*.* 312 1*02
Basalt, .vesicular, water-bearing ...*«...»»  . .25 it2?

Unpublished redords subject to revision
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Table 2,~ Drillers'1 Logs of Representative Wells «  Continued

liN/28-27Jl* Union Paci&c Ryi, Hinkle Station* Drilled by A* A, Burahd
1950 _.

Thickness Depth 
(feet) (feet)

Glao'iofluviatile deposits* ' ' ' ' ' '  
&md « /.;  . , . .V. .   . * .'.'.' '. * . V. . .'. . 31 31
Gravel . \ . . .»*.'   '/ '« .\\      ..« . 21 ; 02
Boulders and coarse gravel « , « ,*« .. ...,*«* U6 98
Gravel, coarse «   *  *     « * * »  6 10^
 Gravel and sand-  ' '«'  . . . . i-'v'. *..».».».. 9 113 -
Gravel ......................... 32 liiS
Gravel, fine .....  *..,«,,. ...,.* 10 155

Columbia River basalts
Wenas basalt members

Basalt, blue, medium hard, and blue clay   «.*«*  12 16?
Basalt . . ^ v   * ..*.......«*... f . * 3 170
Basalt, blue, broken  ***  *.. .*..,«   10 180

Lower part of the Ellensburg formation:
Clay or shale, blue * «........*.  * * 20* 200
Clay, gray, with some broken basalt  .*..**    20 220
Clay, green, stocky  *.'**+«  ** **. ***  '25 2^5
Gravel , . ...,..«.«,..*.,.. . * * ,   * .2 2^7

Yakima basalt members
Basalt, brown *«. ..*» «, . *«..«*. 3 250
Basalt, black  .««...,». ,..»».,.*« itl 29i
Basalt, hard . *     *.*.... .** ».*  9 300
Basalt  ........*.... .......... 8 308
Basalt, dark ...................... 16 321;
Basalt, dark, hard ................... 9 333
Basalt, gray, hardj crevice at 352 ft ......... 27 360
Basalt, brown, water-bearings static water level at 125 ft 5 365
Basalt, brown, broken ................. 11 376
Basalt, black . ... ». ..... ..,... 11 38?
Shale, blue ....................... 10 397
Basalt ., » ............ .«...., 8 U05
Basalt, dark   «. ....,... ........ 10 Ijl5
Basalt, dark, fractured ................ 3 i|l8
Shale, blue; static water level at 132 ft ....... 5 i^23
Basalt, dark, broken ........*«.«.«,..* 12 1|35
Basalt, dark, hard, fractured Ii58«-it6o ......... 29 U6U
Basalt, dark, broken; static water level at 137 ft ... 6 ij.70
Basalt, dark, hard; static water level at lliO ft ... * 20 U90
Basalt, gray, hard; static water level at 160 ft .... 23 513
Basalt, broken, loose ...,......,.«..   h 517
Basalt, gray, hard .................«* 10 536
Basalt, gray, creviced; static water level at 156 f t * . 1 537
Basalt, gray, bard » ». «. . .». . . +   . .   »   * »     ..  16 553 .,

Unptiblished records subject to revision
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1 p Table 2*~ Drillers' Logs of;Eepresentative Wells - Continued 

liM/29-3Nl. Gene Gray. Drilled by- Ben Dryer, 1953

kN/29*13Kl. Edwards Farms, Inc,

ImcKness Ueptn 
(feet) (feet)

Glaciofluviatile deposits:  -..
Soil, sandy ....................... 20 20
Clay, red **.«.*.«..».»««««...***, ii5 6k
Clay, blue .......,., ...,...,....'. : 13 78
Glay, yellow, sandy .. .«... ..... ........... , 2 110
Sana     ...... .,....*........... 1? . 127

Columbia River basalt:  -..., . , , . .
Basalt, red, soft   **......,,,,,«».,«**, kO 167
Basalt, blue, hard   . > ................. 88 255
Basalt, black, medium: hard *.«...«......«. 39 29k
Clay, blue .". ........'...'.'.'.."....'.., 12 306
Basalt, blue, medium hard ................ Ik 380
Basalt, blue, hard *,,.,..,,.. ....*«. 5k h3h
Basalt, red, soft .**  .*. , . ««««* «.«» 20 ..   l&k
Basalt  black, medium hard and hard «.*..?   *  300 75k

* Marvin Hurd*   Bored l owner

GlaciofliiTiatile deposits: - - * -
. ..... . 6
,..,.. 3
*..... 11
...... 10

6
9

20
30

Glaciofluviatile deposits: - . . .
Soil, sandy ....... * . >. ............. 27 27
Gravel .......................... k 31
Clay, red   .* * ... * . * . . .« . ....*«* .   « * . ki> , . 7<S
Bouldei*s and sand .   . . . . ** .   * ..**.« . *,..« 35 111

Columbia River basalts <       . . .
Basalt, black . * . .-. . . . ...... ..... . . * . . ... . 20 131
Clay, blue, and sand .................. ,. 16 lirf
Boulders and sand (broken basalt?) ........... 20 16?
Basalt, black, soft ................... 89 256
Basalt, red-- and black .................. 252 508
Basalt, red . * ..................... Ik 522
Basalt, blacks hard .... . * . . . . . ........____5 527

Unpublished records subject to revision
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'Table 2.- Drillers* Logs bfritepresentative Wells - Continued ^ 

iiN/29-13tfl. Edwards Farms, Inc.'' Drilled by ELle Brod,, 195H'

ifeetL (feetl
Glaciofltzviatile deposits* l '  

Sand and silt . * * . . . . . . . « * , . . . «,'.«   .  30 30
Sand and gravel .'».«.-. v ,..'.'«..'. ,'./.'..«   32 62

Columbia River basalt:   v   4
"Flpw breccia" .'* «. ,   .*.'»% .... .'. » .'..*. 16 ?B
Basalt, with clay layer . .*.'. .  . .          » « «    . 169 2itf
Basalt, broken .....,.*.,».*. «.,«» 73 320
Interbed (sedimentary?) .«.«,.'«.*.... *... 2? 31*7
Basalt, dense and broken layers .«*.««.*.«.«   . 63

breccia" »  '.».*,*.*..% ..«,* IS

liN/29-£7Cl. Ben Dryer; * Drilled 1 by owner, 1952

Qaciofluviatile deposits:
Soil ....*.. .«....«........   18 18
Clay, red .....*..«*.«««*,..« .» 83 101
Sand and gravel «.. *......*.»..«*. hk Ii5
Olay, red- ................. ........ . . . ^ it2 18?
Sand, white .....*»..»»..« . . « . . 2g 212
Clay, white ., *V ...'.....'.«.'.'... .. 8 220

Columbia River basalts , . , . , . ,
Basalt> black soft ' . . « . . .' .' .'  ' »' .' .' .   . * ! . &

1»H/31~9P1. R. E. Bissinger. Drilled by D. K. Smith, 1952 
Palouse forroaiioni m~~--~--m*~m-v--~-m-~-~-*--*-^^

Soil ...................... . * . 12 12
Columbia River basalt: . - - - , . . .

"Rock," cemented ....«..*.*......... 18 30
Basalt, gray, hard « * « « '* « * ". * \ ', «   '  . . . . 6 36
Basalt, black ..'.;.....»..'. *....... 10 Ij6
Ba.salt, g^ayf hard *. '. . '. '. . . . . . ' '... '« '% . * 2k 78
Basalt, black . '. ". . *. "... .'...... ..»-.  ' 2 7|
Basalt, red, water-bearing .......*«.* «  JO 02
Basalt, brown . *. % '. r . '. ". . . '.*... '. '.-.*....    |3 95
Basalt, black, gray and green in layers .*.'.«. * * 185 200 
Basalt. black» hara» 'water-bearing',   .   . . .   . * 62

Unpublished records subject to revision
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Table 2.~ Drillers * Logs of Representative Welle - Continued 

Dewey Purcell

M .
* feet)

Dug well, no record *». .....,***.,...  .. 18 18
.Columbia River basalt* .....

Basalt, broken «.*.*»«.*,......«*». 2 20
Basalt, gray and brown, bard, **.,.« «.***.. 45 65 
Basalt, black, soft ,+«***»*********«* 10 75 
Basalt, gray .««**.» *«***....»*,** 4 79
Basalt, brown, water-bearing, .,,,..«,.*.., 6 85 
Basalt, black and gray .»»«..«.««*«.»,« 70 , 155 
Basalt', blaek, water-beariig; static* water level

-rmutmmJSaHLm^nM^m, jjffniniftriiMrr?, r?~ -fi -*TJ*I ..ifr "f-1-*[ r* r*!. n*-Lj|LV-*.... J -ALafii-TiI-." :-iVAi..*.:'i|-ir. __ qjnTU-^raTri-i--.'i
Casing, o-in'cnV "set 'to 20 feet, ''ope'n i oxtnon" hole to Iu bottoml

W31-23H1. A. H. Schluter, Drilled. by P. K, Smith
ormations "" "" ' -.....-.-- .,. ,. . ... .-. . .. -

Soil ...,.» .... . . .... + . . . ..... ... . ... 6 ,6
Hardpan ...I.*.....*.,....*.,...,,... 16 .22

Columbia River basalts . ,..,..,. , .    
Basalt, brown, broken ..*.,«.............. 53 75
Basalt, black, porous *..*...*..,,.»«».* 5 80
Basalt, brown, broken, muddy ...**.*.»....«* 20 100
Basalt, black ..................... 22 122
Basalt, gray ...................... 22
Basalt, black, water-bearing .*......»..*.««« 34
Basalt, gray ....../............... 12
Basalt, brown ..................... 18 208
Basalt, gray, seamy .................. 12 220
Basalt, black, porous, water-bearing .*...«.*«. 30 250
Basalt, black ...........,**»...... 82 332
Basalt, gray, creviced (cuttings washed away) . * « . . 17 349
Basalt, gray, soft streaks *...«....«*...* 71 420
Basalt, gray, very hard ..*«....»*««.«.* 5 425
Basalt, gray ...................... 22 t 447
Basalt, black, water-bearing .............. 14 461
Basalt, erav. water-bearins e ..,-. .**»».:..»   2 ___ 463

Unpublished records subject to revision
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Table 2,- fcrillers* Logs eft" Representative Wells'  -' Continued 

1*N/31-30F1. Glen Simpson. Drilled by D. K. Smith

""""' Thickness Depth
/.» . \(feet)

Palouse formations ......   '
Soil .......................... 12 12

Columbia River basalts , . ....
Rock, cemented .««*«.............«.'..'«««  Ill 26
Sand (decomposed basalt? ) ..*,........,...* . 2 28
Basalt, gray and black.. . .... * * ...«..,. 255 283
Basalt, black, broken, water-bearing »'.*« *../  22 305
Basalt, gray ...«........«».*....«. 5 310

i$/32-3Jl» Lester King. Drilled by A. A. Durand and Son,

Palouse formation and Quaternary
Soil .......................... 10 10
Clay, brown ..*.... .».......* ,«,. 12 22

Columbia River basalt:
Basalt, brown .*«****. ...^ **.^*.^^ 6 28
Basalt, blue, hard  ..*........ ,.« .*-. ii 32
Basalt, brown .«.««*..«»« «..*.,..* H 1|3
Basalt, blue, hard ».««*»*»*.*«. ..*. » »* iiO 83
Basalt, brown, soft . **..*....»*« . «* 16 99
Basalt, blue and brown layers *....»*.*.*.*. 1*3 li|2
Basalt, brown, medium hard .. »**..« ...». 3 li)5
Basalt, brown, very <hard .. »*«. * ,*...«.. 19 16L
Basalt, blue. hard, broloen ***«.*...«.*  *  __ u ___ 168,

liN/32-18Rl* Wm. Meiner. ' Dri'lled ty A. A. Durand and Son,

Palouse formation* .   , . . . , .
Soil ..*«...*..*.*«..««*..«,«.*.»»*-* 6 6 
Clay .......................... 10 16

Columbia River basalts , ,  -.- -.
Basalt, broken  * «*. »*..«...,. ** *«  1 17 
Basali, bluej^hard"'. ... ........*.».*.. 32 k9
Basalt, blue, broken «......*..». .»*   9 58
Basalt, blue, hard ................... 97 155
Basalt, blue, broken ......,....... ««. 19 171*
Basalt, blue, hard ..............*.»   11 185
Basalt, grav. broken «..**.««  .* ««* « 15 200

Unpublished records subject to revision
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Table 2.- Drillers r Logs of Representative Wells - Continued 

ijN/33-29Kl. J. C. Hawkins, Drilled by W. E. Ruther

Materials Thickness EeptK
(feet) (feet)

Palouse formation: : 
Soil ........................... . 63. 63

Columbia River basalts
"Rock" .............. f ........... 533 299
Shale, green . . ; . ; .;. ..;.., ...'. » ..... . . »     12 311

10J/33-33B1. Frank Molstrora. Drilled lay D. K. Smith, 19SU
Palouse formation: """"" """"""" rn ""~' - '"' J -

Soil .......................... 2 2
Hardpan and "shellrock" ».........;..... 1(2 Ul-

Columbia River basalts
Basalt, brown .*««*« *«.' **««**««** 6 5>0
Basalt, gray, hard  ...««....«*...»*** 38 88
Basalt, red «....«...****.*.*..... 7 95
Basalt, brown ..**«..   . »***.***. 38 133.
Basalt, black, broken *'*«'.*««..»  **    3 136
Basalt, black **...... . . ..'...... »   . 18 " l$k
Basalt, black, broken .«...........*  . 31 185
Basalt, black, hard . , . , .."..'.'... . ..'../ 10 1S>5
Basalt, black, soft ., .'..   . / .' / . . . «' . ^ . . « ._____5 200

iiN/33-26R2, John Hales. Drilled by D. K, Smith, I9it8 '

^alduse formation:
Soil . . .... . ( /..../ .; / .;.,.....,'.'.... 6 6
Hardpan « ,.          »  ...*    2. 3
Clay, brown ....//................ 12 20

Undesignated: .
Hardpan (decomposed basalt?)  .......,,.... 16 .38

Columbia River basalts
Basalt, black ..................... 6 I&
Clay, sandy, brown (decomposed basalt?) ........ k a8
Basalt, black ..................... 5 |3
Clay, sandy, brown ... ..'..*.*..".... ' .  '_' 7 oO
Basalt, black and gray ............      30 90
Basalt, black, porous, water-bearing) static water

level at liO ft ".'    .V   -V  ' »    '  ' " 8 98
Basalt^ black  ...' .. w-...'.. . * . / .'.      « 3 J^
Basalt, porous, water-bearing .........«..* 1 102
Basalt, gray ...................... 22 121j
Basalt, black, porous, water-bearing .......... lo li*o
Basalt, black and gray ...........       75 215
Basalt, black, water-bearing .............. 30 2U5
Basalt, black ........*.* * -**,*..  .-f;.* *  - * . J ."T

"     "^  Unpublished records subject to



260

; Table 2.-' Drillers 1 Logs of Representative Wells - Continued 

liN/3it-6Ll. R. B. Taylor. 'Drilled by Bert Gladney, 1951

hcness Depth 
(feet)

Palouse formations
Soil *;....*..«,........;....;»*   36 \36

Columbia River basalts ',, '"""^,', 
Basalt, with a few soft -porous 'zones .     .'.". . . . . Ii3k 1i?0 
.Basalt, porous, water-bearing . *..:..* '.  * .-v-V * '. »  - -   30 ; -'> 500

_ Basalt   c . « .   . >...»..».. _._»...  » t   __ .» .*__ __  ..< _.__ . _*-_*_. ._. _.. _ 5 _ SOS?

iiN/3lt-12LU Herb Ifllhitmore. Drilled by D. K. Smith

Palouse formations r   ' f j 7.
.Soil **.....*»......*..,.. .».*. 18 10

Undesignatedli ...... . .-.-. .
Gravel and sand, water-bearing . v   ...*...* . 1 19

Columbia River basalts ........... . . - - .  -.-.- * 1
Basalt, brown and black, broken * * . v . . . '.   * V . « 62f 103,
Basalt, black ..-. .. V    f« . V V «.....« *« '1? 122
Clay, yellow «,**'.*.'.. V '. . V '. . . V . . '. V '. . . 2 ' 121*
Basalt, red .., ,,....'.*.., '.    . .     1.''. 125
Basalt, brown, broken » . . . *. v V , V . . V v . . . * . 33 138

. Clay, yellow ... . '. . v V ... * V v ". -. »..'. . . * « . . 2..v .1 Hj0
Basalt, brown, broken ....,«...«*« ..    20 160
Basalt, black, hard ..... *..,,.«..*..... 7 16?
Clay, yellow .....»'. ..*... ....**.'., . 15 ' 182

- Basalt, gray and black .   « « . « .... . . . . . . . * * -.63 -21*5
-Basalt, gray, hard .................... 6 2^1
Basalt, black and gray .................. 89 31*0
Basalt, gray, hard . , . '.  .«... ...'.«..*...' * 20 ' 360
Basalt, black . , . . * ; ........ : '. . . '. '. .' . 20 300
Basalt, gray, hard .................... Ii7 U27
Basalt, black . V*. , . '. '. ...'.... e. ..... . » 3 1*30
Basalt, gray, hard .................... 116 £1*6
fiasalt, black . ; V . . '. '. V . V ; . V ; ,. '. . . . . '. . 39 £|5
Basalt, gray, hard V. '  . '. » '. . . ... . .   . . . »   l£ : v:630
Basalt, black . '. '. ; V 4, V. '. ". '. . . '. *. '. '  V .... 10 -JHiO
.Basalt, gray, hara . '. .   . . '* . .V '.". . . '. '. ..      :/'SP ft^
Basalt, black .   *   .,'. . . ; '. '. * . *. *. '. '.   *         '31 * , 721
Basalt, gray, hard . «   * . ' ' ",   . '.'. » . «'«. . . 57 j 7?8
''Shale." black . '. ". ;'..... '. ; . '. . \ . '. '. Vv . . 22 800

Unpublished record® gubjecVtd riBV,is'ion
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A fable 2.~ Drillers 1 Logs of Representative Wells - Continued 

liN/3b-j5&U Jay Scott. Drilled by A. A, Durand and Son, 191|6

MB+.AW4 *n « Thickness Depth Materials (feetV

Palouse formations
Soil    .,.....    . ..*..  .  .* 15 IS

Older alluviums .
Gravel, cemented »*,«**»»,,*.«.* .*«» 10 25

Columbia River basalt:
Basalt, hard ....*.,.............,, 25 50
Basalt, blue, hard ................... 13 63
Basalt, black ...,....*,........... 83 1^5
Basalt, gray, brown, black and dark layers «««* ** 60 205

iiN/3li-22KU Dean Dudley. Drilled by A. A. Durand and Son, 19ll5

Palouse formations
Soil .......................... 8. 8

Older alluviums . . , .
Clay, sandy .»» *«.. * *.«.  ««»**. 55 63 
Gravel and sand, water,level at 60 ft « . *   * « « 4 * H 7k 
Gravel, cemented «. . *«...    .«* *. 6, 80 
Sand, brown, hard «  ****«,»*,** »«*  10 90 
Gravel, cemented, , static water level at50ft***«« Hi 10U

Columbia River basalts
MSand rock, 11 brown, hard (decomposed basalt)   * «   « 7 HI 
Basalt, hard, crevice at 11? ft| static water level

at 50 ft ...................... 99 210
Basalt, soft, static water level *t.2j6ft     »    10 220

Undesignated interbeds: .
Clay, blue ................... ̂  .> 5 225
Clay, brown ,.,...,..........    . 10 235
Gravel ......................... 2 23?
Shale, ereens static water level at 200 ftt«*«,««.« 23 265)

Unpublished records subject to revision
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Table 2«*» Drillers* Logs of Itepreeentative Wells - Continued

iiN/3l*-2ljJl. Roger's Canning Co. well no* 3. Drilled by A, A* Durand and
Son, 1?1|6 .......

Materials

Quaternary alluvium* ,-...,.

Columbia River basalt*

Basalt, alternatingly hard and soft layers with gray

j^asaJL£* Qartc ..4. .4*4....°'.'* ..  .*

Basalt, dark gray, water-bearing 700 to 713 ft ...

Basalt, dark, broken, water-bearing 796 to 810 ft .

Thickness, , 
(feet) .

7
* . 15 ;

. . 7
7
3
15
Ih

clay 5
.. 5-
« . U5

9
. . , : .8,

* * i|0
.4 U

h. * ' -'5 ,
28

'. .r Ik v. .-     56:-.
10

.- 5 .
 .*.- .10
. . ..".«{ :* * ' ' '  '  --'10' '-'

. . Ill"
29

. . 102
6
52
6
h
26
Ih
95
5

, , 6
1U
U7

(feet)

7
.: .-.--22

*.';»_*   "

'^
31
-38

: tt, .
56
70
75

:>60

125. ..
i3k

,162
1*3
197
200
230
'2JWi
300
3io
315
325 

v i 3?0
rr -380   

  U8o 
v- 500
  : ..-. pljl"""§70 '

672
678
730
736
7UO
766
8UO
935

9W
960

1,007
1,025

Unpublished records subject to revision



A Table 2.- Drillers 1, Logs of Representative Wells * Continued

iiN/3ii-2JiJl - Continued
....-IT   -_.«--- . .j.. Sickness

feet) (feet)
Columbia River basalt - Continued $ -- . 

Basalt, broken, dark^ waterbearing* artesian water. . . . .
flowing from casing ...... ..*.«.<>»... 6

Basalt, gray ... * .« * ....*.«..........,« 11 1,119
Basalt, dark, black, brown and broken 1,132 to 1,139 ft 2$ If 
Basalta

ltN/3lt-26Hl. M. F, Sheard, Drilled by: A. A«, Durand and Son,

Qualiernary alluviums ! ., r Jnt r ; : 
Soil ...................... A . . ^ .... 13 -13
Gravel with boulders .,».......«,....,, 5 18
Boulders .,* *,.* ».,. ̂ .**  »..*  ? 25 
Gravel and clay .,....... ...*.«« ,* 5 30

Columbia River basalt:
Basalt .,.....«...,.,,,....,,,.» .30 60

__Basalt» soft, and

itN/26j2, Ifeil Mclntyre, Drilled by.JU A* Durand and Son,

Olid well, no record * » V * *" .   « * * * . *.» * * * * o£ 65 
Columbia River basalt:

"Shale" (weathered basalt), brown; static water level
at 30 ft ......................... 12 77

"Shale," blue ..................... 10 8?
Basalt ........................ 23 HO
Clay , . .... . /. ................ 18 128
Basalt ........................ 7 13$
Basalt with blue clay (caving from above?) ...... 31 \ 166
Basalt ........................ 18 181*
Basalt, softs static water level at 3k ft .«..*.. 16___200

Unpublished records subject to revision
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'Table'2,- Drillers 1 Logs of Representative Wells - Continued 

iiN/3ii-28El. Nettie E. Woodward. Drilled by A* A, Durand and Son,

MX^JI Mkterlal8 liickness epth 
(feet)

Palouse formations
Soil ............I*.,.......... 7 7

Undesignateds
Dirt, yellow (weathered basalt?). * r ......... 1*9 56

Columbia River basalts -  - - '
Basalt, black ........... r ,*<>...... a . 77
Basalt, blue and black, hard .............. 58 135
Basalt, red, soft, and day .............. 18 153
Basalt, black ..................... 2 155,
Basalt, brown, soft, and mud ........... t .. 10 165
Basalt, black and gray, hard .............. . 1)5 210
"Basalt, brown, "muddy" ................. 2 212
.Basalt, black <.................... 31 2li3
Basalt, blue, very hard ................ 21 270
-Basalt, black ......... ̂  ........... 20 290

- £asalt, gray, hard, with crevice« ........... 9 ' 299
Basalt, gray, hard ................... 21 320'
Clay, blue ............... ........ 1 .321
Basalt,.gray and black, hard >r . . . , . .,. . .   * - «   * : 65 386

' Basalt,'black, with clay seams ............. 19 U05
Basalt, gray and black, hard .............. 15 U20
"Rock," hard and soft streaks ............. 7
Basalt, blue, very hard. ..........*..*   29
Basalt^ black,; with clay ..,............* . . .3,
-Basalt, black, hard ... . » . ...*.. . . . . , . . - 6
Basalt, gray and black, hard, creviced ......... U k&9
Basalt, gray, very hard ....... 4 «. ^ ..... 2k ii$3

7Basalt,: black, with«clay streaks ..».».».* b. . 62 ; 555
; Basalt, brown and black, medium hard »*....».*. 2^ 57U

!"Basalt,' gray, hard .......... h ».%««... 19 f "598
''Basalt, black, and clay .,».%...,»»**»** 3k * 632
Basalt, blue, hard I*............*.*.. 8
Basalt,iblack, water*bearing ............ ̂ . 3 r 663
Basalt, gray, hard,-static water level at 61* ft . . . .   - '2

..   B^sa^V'^ue,, >lack and gray, hard . . . , . * * . .   . .155'.
Shale, brown, sticky .................. 10 810
Shale, blue, sticky ....... 0 .......... 12 822
Shale, gray, sandy ................... 20 8U2
Basalt, black ..................... 16 858
Basalt, gray, hard ................... 89 9kl
Basalt, brown, hard .................. k 951
Basalt, red. hards static water level at 121 ft «... 28 979

Unpublished records subject to revision
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Table 2.~ Drillers 1 Logs of Representative Wells - Continued 

UN/3fc~32JCU L, L* Rogers. Drilled by George Scott
1 "~""""""1B ,, V ."' , Thickness 

____________________Material_____________Cfeet)
Palouse formation:

Soil .......................... 11 11
Columbia River basalts

Basalt, broken * « « * « .«..*....... ..* 5 16
Basalt^ black and gray, hard »...........«« 65 81
Basalt, reddish brown . c ............... U 92
Basalt, black ..................... 18 110
Shale (weathered basalt?) *,.*........... 16 126
Basalt, black . .... ̂  ............... Ik IttO
Clay, blue ....................... 5 11*5
Basalt, black and gray ................. 16? 312
Basalt, black, caving ................. 2U 336
Basalt, black, static water level at 12 ft ....... 6k kQO
Basalt, black, caving *.. ......*...«.. 16 1|16
Basalt, black .....*............... IX) 1(26
Basalt, black, water-bearing .............. 1 h33
Basalt, black ..................... 89 522;
Shale, blue . ..................... 3 527
Basalt, black ..................... 5 532
Shale, blue ...................... 3 535
Basalt, black, hard .................. 116 651
Basalt, broken and creviced, caving ..'........ 19 &70
Shale, hard, greenish ................. 3 673
Basalt, black, hard .................. 5U 727
Basalt, soft, and clay ................. 10 737
Basalt, broken ..................... 5 72*2
Basalt, hard ...................... 52 79k
Clay, pasty ...............      - 6 800
Basalt, black .................. o.*"   .lig 82*2

Unpublished records subject to revision
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Table 2«- Drillers 1 Logs of Representative Wells - Continued 

1*N/3U-32N1, LV L* Rogers. Drilled by Ben Dryer, 1953

;.'..' Tnickness Depth 
______________________^terial8___________{feet) .(feet)
Palouse formations

Soil, sandy ....................... 6 6
Columbia River basalt i

Basalt, black, hard ........ . . * *'« *,***. 30 36
Boulders, loose *............*....... 33 69
Basalt, red, hard . . . ................. 11 : 80
Boulders and sand .................... 5 85
Basalt, red, soft .................... 7 92
Basalt, black, hard ................... l£8 250
Boulders and sand ..«  *».»««« >* »«*» 6 256 
Basalt, red, soft, becoming harder with depth ...... 32 288
Basalt, blue, hard ......... .". ....,«.. il7 335
Boulders and sand . , .................. 33 366
Basalt, black, hard ,.,***».*.*.....* * 60 1*28
Shale, green ........... c .......... 6

and sand . . . » . * , V   «   ..   * . .: t ILJL_»____17

l*N/3ii-33Ql.. L* L» Rogers, Drilled by George E. Scott

blouse formation:
Soil ...,..;;;.-.. . .............. 11 11

Columbia River basaltt*
Basalt, broken ...................... 9 20
Basalt, hard ....................... 28 U8
Basalt, softer ...................... 30 ?8
Basalt, firm .. c ............*....... 2ii H)2
Basalt, black ........,......*...... 8 110
Basalt, red ....................... 13 123

-Basalt, black ................... * . *,* 7 33d
Basalt, black, water-bearing .«....*»« «*»»  lU Ikh
Basalt, black ...................... 16 160
Basalt, black, crevices at 161 and 210 ft ,...  - « 110 270
Basalt, black, harder, water-bearing ........... 20 290
Basalt, black, broken top 2 ft .............. hO 330
Basalt* black, water-bearing top 25 ft     «   ...... 8U

Unpublished recirds subject to revision
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Table 2.- Drillers 1 Logs of Representative Wells - Continued 

!4!/3ii~3liHU Wild Horse Grange. Drilled fey At A. Durand and Son,

  _ .j. - - Thickness Depth 
******* et (feet)

Quaternary alluviums
Clay and boulders *,*................. 17 17

Columbia River basalt:
Basalt, black ........I..,,..*.*..,. 3 20
Basalt, gray ..,...........*..*.,.. 10 30
Basalt, dark, hard . .... e ............. 22 £2
Basalt., gray ..».»*«.,...........*. Ill 66
Basalt, black, hard ................... 13 79
Basalt, dark .. 0 ................... 13 $2
Basalt, gray, soft ................... 8 ,100
Basalt, black ..................... « 12 112
"Shale, brown11 (decomposed basalt? )........... 5 ^117
Basalt, dark, hard ................... 26 Hi3
Basalt, gray ...................... 17 160
Basalt, black, with hard layers ........«.*   k 165
Basalt, black, water-bearing .....*.....*.. 3 168
Basalt* black, with hard streaks ............ __ hi 209

14N/35-8ML. J. H, McDoiigal. Drilled by D, K. Smith, 1952

Palouse formation: J -   ;
Soil, sandy .......<,......... ° ..... Ik Ik

Columbia River basalt:
Basalt, broken ..................... 13 27
Basalt, gray ...... o ............... 2 29
Basalt, brown, broken, water-bearing *......*.. 8 37
Basalt, gray, hard .. 0 ................ 3 kO
Basalt, gray and black layers 0 . ............. $0 90
Basalt, black, water»bearihg <> .. ........    ___16 106

Unpublished records subject to revision
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  .table 2,- Drillers* Logs of Representative Wells - Continued

JjN/35-19EU .Roger's Canning Co, well no^ 1* prilled by A. A, Durand and.
Son, 19i|l

Materials IMckness Depth 
(feet) (feet)

Palouse formations
Soil «...., . .   . . . . . . ...,....'...

Older alluviums   .
Clay, gray, with gravel ................
Gravel, cemented *»......««,*..,.«*«*« «

Columbia River basalts .
Basalt, black ».*.......,.......*,...
Basalt, black, with blue clay . ... ... . ... . * . * .
Basalt, black, porous .*...«**.*.«,.«...«
Basalt, black, porous, with "e capstone" ........
Basalt, black .....................
nSoapstone, w blue (clay?) ...............
Basalt, black .....................
Basalt, black, porous ....... ,.*«..* V ..
Basalt, black, static water level at 8 ft .......
Basalt, gray, hard.j static water level, at 6 ft .... ̂
Basalt, black, porous . ..».,.......*«*.
Basalt, gray, hard .....*«.......*..**
Basalt, black, porous ..*..............
Basalt, black, porous with "soapstone" ...... ̂  ..
Basalt, black, porous .................
Basalt, gray, hard ...................
Basalt, brown porous, .......................
Basalt, brown and black .....«......* *«
Basalt, black, hard ..................
Shale, black; static water level at 8 ft . , ......'
Basalt, gray and bpLackj static water level at 6 ft ... ,.
Basalt, red ......................
Clay, blue o ......................
Basalt, black .....................
Basalt, gray, hard ...................
Basalt, brown and black ................
Basalt* eray. caving in bottom ...... »._^ *_  _ _*__ 

10

5
36

UO 
39 
15 
11 
75 
h 

18
1? 
12 
80 
28 
66 
2 

13
59
h6
25
37
92
23
,91
5

16
12
95
89
9

10

15
51

91
130
1U5 
156
231
235
253
270
282
362
390
156

U71 
530 
576 
621 
658 
750 

3

869'885
897
992

1,061
1<07Q

Tfeqpublished. records subjec-t to .revision
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Table 2,- Drillers 1 Logs of Representative Wells - Continued 

UN/35-19E2. Rogers Canning Co. Drilled by A. A. Burand and Son, 19 

Thickness
(feet) (feet)

Palouse formations
Soil .,«.......,...,... , ....... % 1*

Old alluvium (Pliocene f anglomerate? ) s
Gravel ...... ...«........*,...,. 15 19
Gravel, cemented, hard ................. 3 22
Gravel and clay *«..........,...*... k : 26
Gravel, cemented .................... 21 kl
Gravel and red and brown clay ............. 22- -'-69
Boulders a......*..............., 3 72
Gravel and brown clay ....... .....*.... 8 80
Gravel, cemented *.«*...«**.».««.;*»* h 8h
Gravel and clay, water standing at 3!? ft ..*..... 2 86

Columbia River basalt:
Basalt, black, hard, water standing at 2*> ft ...... Ik 1^0
Basalt, black, porous, and clay ...*....«..* 18 1?8
Basalt, black, hardj at 21|5 ft depth water level

rose to 18 ft .................... 12? 3(^
Clay, green, sticky* .................. 7 .312
Basalt, black and gray, hard 5 ̂ at U75 ft depth ;

the water level rose to 16 ft ............ ii£l :: '?63
Basalt, soft ... ^ .................. .102 865
Basalt, gray, hard .........*......... 67 932
Basalt, medium hard .................. 16 9^8
Basalt, brown ..................... hi 99$
Basalt, red and black ................. 82 1,077
Basalt, red ............. . ...... . . _ 79;

hN/35-19E3« Athena Mills Company. Drilled by iBen Dryer, 1956 ,

Palouse formation and Quaternary alluvium, undiffereritiated: 
Soil .......................... 10 10
Gravel, water-bearing ........«*.«*.**« 6 16
Clay .......................... 13 29
Gravel, sandy, water-bearing ....*........« 7 36
Clay .......................... 5 ill

Columbia River basalt: 
Rock, shaly (decomposed basalt) ..........*  3 kk
Basalt, blue, hard ...........a.*..*** 2 U6

Unpublished records subject to revision
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Table 2»« Drillers 1 Logs of Representative Wells - Continued

ljN/35-191.1, City of Athena well no. 1. Drilled by A* A. Durand and
"  ' Son, 1935 - -  '

"."-- """"^J&Lterials * ""Thickness Depth 

..::.;   ' .......... .________mteriais _______(feet) .(feet)
Palouse formations 

Soil ......;.....,. i . i ...... * .. 25 25
Columbia River basalts

"Rock," broken ;».;»,..^i,.,,*.,«.*, 5? 82 
Basalt^ gray, brown 11&-195 ft .;.........,, 168 250
Conglomerate ****».** **.,,.*.*  »,* ISO 350 
Basalt, black, gray-upper 15 ft- ............ 80 1)30
Basalt ...... ̂ ... * . k «.....*...,. 69 U99
Basalt, black ;.*.....*..*..,..**.. 81 $80

; »Rook,« broken i « i * . . i . ; ^ ......... . , 70 650
Basalt^ gray .*    *;*,  ;»**,**»*» 30 680^

ltN/35"29Fl* Henry Koepke. Drilled by A* A, Durand and Son, 19UO

Psaiouse fonmtions   -' a ......
Soil ..,......*..... ,V«. i...*. * ! 16   . 16

Columbia River basalts ,
"Boulders" ...*..........,....»... U 20
Basalt,.hard .,.«....*..., ..>*.* . . 29 U9
Basalt, medium hard  ** %*»%* *»«*»**    -7 ' 56

j Basalt, soft ...........>.......... 71* - 130
1 Basalt, medium hard ...  .. ..*.*» «*    15 ' 11*5

  Basalt, soft   ' - » * ,»-  *,.«. *»-:» *..» *  , «,<   t  -   « *.   ' -'51 ,   -.  19y
Basalt, hard, gray ................... 96 292
Basalt, gray ...................... 31 323
Basalt, hard ...................... 9 332
Basalt, gray and black , . . * . . . . . . ' » . * '   *  ' 89 ' * 1*21
Basalt, gray* hard . ^ * . . ,   v.     « * *   *         57 . ,W8
Basalt, black ...*..........*...... 8 U86

Unpublished recprds subject to revision
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Table 2»- Drillers 1 Logs of Representative Wells - Continued 

5N/28-10R1. U. S. Engineer Dept. Drilled by A. .A* Durand and Son,

Materials . 
(feet) (feet)

Glaciofluviatile deposits: 
Sand «,*.* .».«*.*..,,».»....».
Gravel and small boulders « **»«*« *«»«,» 
Boulders «*.** *«.»*«*«,,«*«**»,* 
Gravel « ^ ....,.,.,, «**»« » ««« «
Gravel and sand «  ., ,,..«.,....,«.
Gravel anl silt ..«.«».« «, .,«.« *.» 
Gravel and sand *.*   ,.«.,..«,,...* 
Gravel| seatic water level at 9$ ft ,» .«.,.., 
Gravel and boulders **»** ***,» «*«*** 
Gravel .>.».       .*... *...*.. 
Gravel and sand * .* «.. .,.«....»..
.Sand «*«*.c.*°.**. ,««... ,..,». 
Gravel and coarse sand * * « * . . , . . * * *     * * * 
Boulders and fine sand .,..,*  ...*  ..* 
Boulders **»,*«* ***«*» **«*«**** 
Sand, fine ..,.«*. ...,.,.«.,.*»,. 
Boulders  *,«*«**»«»»»*«» «»*., * 
Boulders and sand 9 ««»**»«««»**«« 9 **«

Columbia River basalts
Wenas basalt member:

Basalt and shale (clay?) ««.,,*««*****,** 
Basalt, firm ....«...«*««..,.,..... 
Basalt, creviced »**» »»*«*««» ««**»» 
Basalt, hard *.*.»........ « . , *   . *   *

6
6

18
5

33
12
8

13
9
5
1
1
6
2
3
2
8
8

8 
6 
3 
JL

6
12
30
35
68
80
88

101
110

116
117
123
125
128
130
138

151* 
160 
163 
167

5N/28-10R2. U. S. Engineer Dept, Drilled t?y A. A* Durand and Son,

Glaciofluviatile deposits:
Overburden (see strata recorded in log of well -10R1) « * 100 100

Columbia River basalt:
Wenas basalt member:
Basalt ......................... 130 230

Lower part of the Ellensburg formation: , .
"Interbed" (clay?) .,... ,....,.« ..... kO 270

Yakima basalt member:
Basalt ......................... 300 570
Basalt, scoriaceous .. *..... **.»*..  10 580
Basalt ......................... 80 660
"Ihterbed basalt" ................... 10 670
Basalt ...... e ............... « « . 3h 70U

Unpublished records subject to revision
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Table 2»<» Drillers 1 Logs of Representative Wells - Continued 

5N/28-1QR3. U* S. Engineer Dept. Drilled by R. J» Strasser, 1952

  ' v " ' " " i^^^oia Sickness 
. .______ lfatertol8_____. . Cfeet) (feet)

Glaciofluviatile deposits:
Soil   ... *,*.»»...* ..**.»« .. -6 6
Sand, loose »,.,**.»*,,*>*.,.,... » lij. 20
Gravel and boulders, cemented ............. 12 32

' Gravel and boulders, cemented very tightly ....... 3 35
Gravel and boulders .................. 5 UO
Sand and gravel, cemented ................ 11 51
Sand and gravel, loose t ................ 11 62
Gravel, some boulders and clay    *  *»* ««»  2 6U
Gravel and boulders with clay binder .......... 3 72
Gravel, cemented, hard .* ,,..**..*..    Hi 86
Gravel ........ . 0 . , , i ...«.....*. 11 9?
Gravel, cemented   *« *«'««*  *  »   * 3 100
Boulders and loose gravel .*....*. .      7 10?
Gravel, cemented ..*.. .« ..«....  «. 10 117

Columbia River basalt:- *  -    
Wenas basalt member:

Basalt, black and red, broken v ;** *".". ..,«.«*. ,7 12t
Basalt, flow breccia . .,,.., .   ..... 9 133
Basalt, gray, hard, creviced at 182 and 19U ft . «     . 116 2it9

Lower part of the Ellensburg formation!
Shale, green ...................... 2li 273
Clay, gray .....*. .*.«.«,,*. °  «.. 15 288
nSelvagen ....... .-* .'.-4 . » * . *-» « .-. * * 12 300

Takima.fcasalt memb.etr:.- :, , . . '
Basalt, black, porous ,... .« ».«...... 6 306
Basalt, gray ...................... 51 35?
Basalt, black, softer, porous ............. bl,* 3?8
Basalt, medium hard .................. - 7 iiO£
Shale, green ......««*..,..«....*.. 2 1*07
Basalt, medium hard «........., ....*  15 U22
Basalt, gray, hard ................... 36 if8
Basalt, black, porous ................. 8 U66
Basalt, black hard ................... 5 irfl
Basalt, brown and black, creviced * .    « »   *      l ' ' *5 U?6
Basalt, gray ...,......*.....       20 U96
Basalt, porous^ caving .....I..........* 16 512
Basalt, black, broken *..........»....* 6 5X8
Basalt, gray, hard *-4 .«..*^«    *   * ** ' * -11 529
Basalt, brokenj with clay .............. ̂ ' 15 5Ui
Basalt, gray, medium hard .............' . 38 582
Basalt, gray, hard-* ..'.......*...*+... 5 58?

Unpublished records subject to revision
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Table 2.* Drillers1 Logs of Representative Wells - Continued 

SN/28-10R3.- Continued .  -.  '. 

Columbia River basalt - Continued:
Takima basalt -member - Continued t . -^^- ;

Basalt, redji black, brown, porous »** *  »..«,«. * '9
Basalt, gray ....*...«. ..,*' ».. , f « , * 26 : 622
Basalt, black, porous, broken ...,..,****... 11 633
Basalt, gray, medium hard ........... *,* 17 650
Basalt, black, porous, loose ..«......«« «. 20
Basalt, black ....... 4. .............. v ,13^
Basalt, gray, medium hard . *. ...«..*«*.»... 12
Basalt, gray, hard ....,..«....«..*«*. ^3, 698;
Basalt, gray, medium hard ................ 9 707
Basalt, broken, and blue clay .............. 2. ".709
Basalt, broken, green coating in vesicles »...*... 3 712
Basalt, broken, and green "slate jfl mineralized " '*

with iron pyrites ................... lj 713|
Basalt, black ... .................. . \ - 9f -, 723
Basalt, black, porous, and gfeen "slate11 ........ 5 728
Basalt, black «...* . . . .^ ........ * ....... 16 ? 7&*
Basalt, porous, some green n slate1* ........... 12 7£6
Basalt, black ...................... 1$ 771
Basalt, black, broken *. ** »,.,. *...  . 6 777

Unpublished records subject to revision
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v,*.fable ,2»- Drillers 1 Logs of Representative Wells -.Continued 

5N/28-15&U City of Tftnatilla, well no. 3. Drilled by A. ; M» Jannsen, ,19k!

M^"/flV« ' "" Thickness Depth 
*     . . Materials (feet) {feet)

Glaciofluviatiie deposits?

Columbia River basalt; , . .....
Weioas basalt member* , . . . . , . . . : - -.. A

IiOwer part of the KLlensburg forraatiop and . f
interbedded basalt: ....... , , ^ . ,   . 

Clay^ blue * * *  *< « *  »  - »,».*.  . t..*( * ». *       * * >  

Yakima basalt member: .....

17 
10 
11 
132

175

28 
h2 
90 
30

215 
5

?d

: 17 
27

, 38 "170

3ii5

373
..105
505 
535

. 750 
755 
785

Casing, 16»inch, set to I7Q £w j lO^inoh set j|>om 310 ft to 37 5 ftj 
8-inch ;set from 36l ft to 535 ft. Open 8-inch hole from 535ft to 7^5 ft,

5N/28-23HU Bill Kik. Drilled by A. A. Durand and Son,

Glaciofluviatile deposits: 
Sand   ..*. .«.» «..............

Columbia River basalt:
15

2
70
8

32
33

15

17
87
oefy>

127
160

Unpublished records subject to revision
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Table 2*-Drillers 1 Logs of Representative Wells - Continued 

5N/29-13EU Walso Btoshman. Drilled by A. A. Durand and Son, I9k&>

" ."*"_ . " fcickness Depth 
  _____________trials____________(feet) ifeet)

Glaciofluviatile deposits?
Sand ...... 9 .* .......... * ....... t   ,1? 35
Boulders and sand   *.«.. ... ...«.*.., 5 20

Columbia Eiver basalts .
Basalt, hard ......... *»»*»*«***««« 111 3U
Basalt, broken    ».,.. .*..,. ., .., it 3d
Basalt, brown, broken *..,.....,...,... U 2|£
Basalt, very hard **:** *«**  ***,»» * 3U , 76
Basalt, honeycomb, water-bearing ............ Ik 90
Clay and "soapstone" .................. k 9k
Basalt ...........*............. 91 185
Basalt, water-bearing^ water level stands at 36 ft « « . 10 195
Basalt ......................... 8 203
Basalt, gray, hard ««,»**,.*...**.«*,* 51 2$k
Basalt^ .black ..................... 2k 2?8
Basalt, gray ...................... 62 3kO
Basalt, black ..................... 20,36p
Basalt ......   *».». .,............. 130 490
Basalt^ very hards water level standing at 39 ft . . *   15_. . 505

5N/29-33R1* Union Pacific Ry. Drilled Ijy A. A, Durand and Son, 1952

Glacioflwiatile depbsitss
Sand, silty, soft, brown ................ 9 9
Sand and gravel ..................... 6 15
Gravel ......................... 3 18
Gravel and boulders .................. k 22
Gravel, cemented .................... 13 35
Gravel, coarse ..................... 2 3?
Gravel, fine, gray, loose ............... 28 65
Clay, brown, soft ................... 9 7k
Gravel ......................... k ?8
Clay, brown ,...,.....*......*  .. 2 80
Gravel ........,...........*.... 2 82

Columbia River basalts
Basalt, black, medium hard ............... 26 108
Basalt, brown, broken 9 ..... ........... 3 111
Basalt, gray, hard *«.. **** .*« * **« id 152
Basalt, black, medium hard, and some clay ....... 33 185
Basalt, gray, hard, broken ............... Ik 199
Basalt, black and gray, hard .............. U6 22j5
Basalt, gray, hard ................... 13 258
Basalt, fractured, some clay .............. ^
Basalt black alternatin soft and haa^d layers      - - ''  '.. ... 

Unpublsnec records subject to revson
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Table 2.- Drillers* Logs 

5N/31-1EL; Pete Kosttos, Drilled.

- Representative Wells - Continued 

lager, 1950 ' "

ixaTierxais ^EhioTmess Depth 
. .. ______________m-seria.18_____(feet) (jfeetl
Quaternary alluviums

Soil . .. ..«..,.. ...,«.«« «..«. . 25 25
Gravel ..«»»«. * *.*««,«« «*** ** 1 26
Sand and gravel ..  *.*.....«..«,«   lii ItO
Sand ..;   .   .««   ,.,, *   , .  10 -50
Sand and boulders ,*.««« .*.*»*«*,.«* i - - 5U

Columbia River basalt* . v ..... . . . t -. . ; :
Basalt^'brown^ water-bearing   ^ .« « « , ,, »   + <* + » .» / Ij3 . 97

5N/32-18C3.* C, P« Westersund* . Drilled ty H.

old weii, drilied/'no record . » * , ./ . V *\* * V * ..   177
Columbia River basalt:   , , .
:; :-feasalti black   «.,.* ** . .  ». . . ..  . < .8 .3.85 

Basalt^ gray *......... »..* .......... Ul 226
Basalt, black **.*«««  « *, ...... 9 ... 16 2lt2
Basalta gray   ^ >  « ».« <L   »   < . .   r *.*.*...... ^° ^°2

*- »,» . « .. . ,».,.. ,-.' r ' .-'; .   "
. * -   ,»*,.,,. o . w .«  r ,:.' .',

.«-.       . - *  , , . N . .  ..' .'"

* *     -i «. ...::-.."«.' ..  .-: .."':.-;

*     * * > . ..'« ',",". -  
"***** '  »*.-.,  . ,, i ,. ,, ...,

** **  i «    » » > ..j , ...

   «      »   .-* ':  ,   ;

;.   «*-»', ».... ... *. . % .   -  .. . ;
* "'* * '*   «» »«» >^ :, "' ('' 

.' *j>»«   »  ».,« ^_      ... ,"-'

TJhpublished records subject to revision ' ' ' "'.[. ^
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Table 2.* Drillers* Logs of Representative Wells « Continued 

5N/33-31A1. Earnest Koepke. Drilled by A. A, Durand and Son*

Thickness epth 
(feet) (feet)

Palouse formation t
Soil ......................... 10 10
"Hardpan, 11 yellow .................. 33 1*3

Columbia River basalt: 
Basalt, gray, very hard «...*........«. 1(3 86
Basalt, black, medium hard ...... .<,«.«... 21 10?
Basalt, gray, very hard, water-bearing crevice at

117 ft| water level standing at 75 ft ....... 10 117
Basalt, black, medium hard .............. 3 120
Basalt, gray, very hard ............... 1*0 160
Basalt, black and gray, medium to very hard . . . * . 71 231 
Basalt, brown, soft, vesicular ............ 2 233
Basalt, gray, medium hard; water level qt 75 f t . * * 5 238 
Basalt, brown, vesicular ..«..«...»..*.* 7 2l£ 
Basalt, black and gray, hard ............. 80 325
Basalt, brown, water-bearing} water level at 75 f t * . 5 330 
Basalt, black and gray ................ $7 38?
Basalt, black, medium hard, water-bearing 5 water

level at 92 ft .................. 2 389
_ Basalt, black, hard . *_   -*_& * ' _  * *.« *      ° . ,«. - -.._._. _. .-...?.. _ 

Veil bail-tested when at 330 ft depth j drawdown was 30 ft after 10 
minutes bailing at 29 gpm*

5N/3U-2QA1. A. H, Mctotyre

Palouse formation (and iault gouge? |? 
Soil .................. t ...... lit?

Columbia River basalt!
"Soapstone" .......«..*.......... 15 162
Basalt ..................... 9 .. _ SO 212

Unpublished records subject to revision
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Table 3.- Chemical Analyses of water from

(In parts per million 
/Analysis by U* S Geological

Well or spring number 
T)ate of collection

Temperature (°F.)
Silica (Si02) '
Iron (Fe) (Total)

(in solution)
Manganese (^n)

Calcium (Ca)
Magnesium (Me)
.Sodium (Na)
Potassium (K)

Bicarbonate (HCOo) 
Carbonate (003)
Sulfate'(s04
Chloride (Cl)
Fluoride (?)
.Nitrate ,($03)
Boron (B),

Dissolved solids
, Sum
Residue at 180° C.

Hardness as CaC03
Noncarbonate

Sodium-adsorption ratio (SkR
Specific conductance

(micromhos at 25° C.)
PH

.3S/30-29R2 
3/29/54
Well

20
47

* ' . "°

48
8.6

22** **

3,1.

224

15
*.s

- - . ,-°6

234^--X**1

155
0

) .8

395
7.9

1S/32-9EL 1S/32-17F1 
4/27/53 19463/
Well Well

66 65
71 60*

.0 .2*

28
10
22R«^«

5., 5 .

1#7 137 
0 5.1

13
8.5

.5
1.8

,01

243
240
111 ..., . ...

0
.9

310
7.8 7.7*

Items marked with an asterisk'were determined by Northwest Filter

Unpublished records subject to revision
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Wells and' Springs .of the TBaatilla.' River Basin

except first and last 3-items);.;; .*    -.   
Survey unles s otherwise   indicate^

1S/32-23J1 : 
12/22/54
Wen

68
70

.0

22
6.3

24
5.6

i
154

7.9
5 0.5*

.3

.02,:

218

81
0 ,-  
1.2 .-"

  263;.. - :
7.9

LN/28-28m 
4/28/53
Well

64
70

.2
 %

15
5,7

40
5.2

163
0

.6
15

.1

.4
 23 -.:::

233
225

61
0
2.? - 

. 285 - -8.1 ' ' '

1N/31-30B1 1 
4/27/53
Well

66
.1

36
12
22
4.4

154
0

26
20

.4
9.9

.00

273
277 : r
139
13

.8

378
7.8 .:

LN/32-im 
4/27/53
Well

53 .
61

.0

18*

6.8
20
3.2

130
0
5.6
4.5

.6

.9

.00

185
181   - '.

73
0
1.2

..224 :
7.9

1N/32-24R3 
4/27/53
Well

. 51
13

2.7

13
5.8

17
2,8

93
a
8.6
8.0

.3
,6
.01

4" .
-

115
..-  118

.56
0

.9

-. ." 188,."  
7.3

L lN/33-rTFl 
4/57/?3

. Well
56
63

a
. i   .   '   ',

25
12
20-

. . ;; . -V4.8
-.-, . '-iflr-r.
; . . . -..-Or-

V: T v.9>5

' '-' ,6 r

.5
.. ^.-,1»*5

.  --. -02

. v ». ,.._ . . , .
: V230"
..o.p.,.^5-."
.. .-^112--
:-.-.-.   -0

^8

296
,  :'; 7.7

 kT - _ _^» tr   i   *»CO., Seattle. Wash. Other items determined by Perolin Co., New

Unpublished records subject.to revision
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Table 3.- Chemical Analyses of Water .from Wells

Well or spring number 
Bate of collection

.
^temperature (°F.)
Silica (Si02)
Iron (Fe) (Itotal)

(In solution)
Manganese (Mn)

Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Potassium (TC)

Bicarbonate (HCO^)
Carbonate (003)
Sulfate (SO/)
Chloride (Cl)
Fluoride (?)
Nitrate (W03) -
Boron (B)

Dissolved solids
Sum
Residue at 180° C .

Hardness as CaCO^
Noncarbonate

Sodium-adsorption ratio (SAft)
Specific conductance

(micromhos at 25° C.
pH

2N/27-11KL 
A/28/53
Well ' -
62
66
J

u   " T
7,5 ,
32
9.0

161
0
,8

9.5
.6
.2
.06

219
211
66
0
1.7

273
8.1

2N/32-2H1 
Ift/if&f
Well ,

40
.01

27
7.6

(31
(

130
0
2126 '

.3

21?

98

7.7

i2N/32-10F1 ^ 
6/13/522/
Well

49
.03
.01

32
12
30
5.^2

220

11
7.9
.2

2.9
.08

259

129
0
1.2

385
7.8

I/ Analysis by Charlton Laboratories, Inc., Portland, Oregon.
2/ Lithium 0.0 parts per million.
2/ Analysis by Oregon State Board of Health.

Unpublished records subject to revision



and Springs

261

of the Umatilla River Basin ^Continued

^ 2N/32-35H1 
3/3/53
Well

43
.06
.06
.00

9.2
2.8

70
9.9

145
9

35
21

.7

.1

.01

272

340 "

5.2

383
8.5

3^/2^-2641

. Well
52
47

.0

47
16
58
5.4

333o-
14
9.5

.5
11

.03

372
376
184

0
1.9

571
7.4

3N*'32-22C1 
3/V53

. . Well

49

.11

.00

28
13
43
7.6

186

31
23

,7
3.2
.05

290

123
0
1.7

433
8.0

4N/27-22LI 
4/26/411/
Well

.15

38
11

148

* 11
11

140

7.7

4N/28-CUF1 4N/28-11JJ1 
8/3/502/ 8/10/5Q?/
Well Well

112 -
28

14 -23
.9 1.7,

:  ". ;

329 239

66 15,;

.     .    .

8 .4 8 *4
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Table 3.- Chemical Analyses of Water from

WIL1 or spring number 
Date of collection

Temperature (°F.)
Silica (Si02)
Iron (Fe) (Total)

(In solution)
Manganese (^n)

Calcium (Ca)
Magnesium (**g)
Sodium (Na)
Potassium (K)

Bicarbonate (11003)
Carbonate (003)
Sulfate (804)
Chloride (Cl)
Fluoride (F)
Nitrate (^03)
Boron (B)

Dissolved solids
Sum
Residue at 180° G .

Hardness as CaC03
Noncarbonate

Sodium-Adsorption ratio (SAR)
Specific conductance

(micromhos at 25° C . )
pH

4N/31--9F1 
4/27/53
^Tell

52
.1

18
9.1

41
8.7

173
0

18
7.8

,6
6.3

.02

2fi[
2U8 ,
82

0
2,0

346
8.0

4N/33-29Kl~ 4N/34^6ll 
4/27/53 I/
Well Well

54
52 20

.0 1.4

65
30
25
2.6

236
0

32
45 20

v4
^7

.01

425
U36
286 132
92

.6.

656
7.9

I/ Analysis by L LMeyers Laboratory.' Oakland, Ohio

Unpublished records subject to revision



Wells and Spring's of .the

283

tfcnatilla River Basin - Continuedi«9
4N/34-22K1 

4/28/63
Well

49
,0

64
18
56
1.0

370
0
8.4

13
.5

20
,01

412
105 
234

0
1.6

642 7.9

5N/32-3TF1 2S/28-23E1 
4/27/53 4/1/54
Well

52
.0

2.8
2.2

106
11

224
0

42
23

.6

.3

.04

350
3?6

0
11

510
8.3

Spring 
58"55

.08

.02

26
5.8

22
3.9

144

7.0
6.0
1.0
4.4

.05

202

89
0
1.0

274
8 .1 / ; 

3N/37-18H1 
4/1/54 :
Spring 

94  '  ;    ;
68

.20 .............

.00

14
3.5

133
7.6

64 ;

...2 . ..... ... , _,.,
192. 4.0,. . , . ,,.  .:...,

.2
10. .;   : .- ,':,.., ;-..

464

50... ;:' ,*:". ,.Y_ '..
0 - .-. , & .: :.--: -,"  ...... : ..  

765
8.6 -  :.-    s

 '  : V" '  '  : *  <-': ." :; ; .-

Unpublished records subject to revision



~ Representative Springs in

locations shown

Table

Topography of spring area: Cb, canyon bottom; Fp, flood plain; S, slope; 
Use of water: D, domestic ; FC, forest camp; Irr/ irrigation; N, none; 
Remarks: Abbreviation ppm means parts per million by weigh t.

Altitudes are approximated from map and barometer surveys* -

o
 H
 P
0}
Oo

l-Tj

(1)

Owner or occupant

(2)

..

Name

(3)

1 H
 H 0)
 P J> 
H <D
n5 H

Tl o5
C! (D
cd ca

,cf te -P 
a o a)
<ti ^Q (D
tj cd CH
W1 V  '

O <1)
P TJ

_O CJ
F< 43

(U)

tiO
f^

 H

<1) -H
O fa

I O
!H *P
<D CD

43 g

1̂^ t*~ "

, ^

Occurrence

(6)

T. j S. a R, 29 JU - "

2D1 U. S» Forest Service Ellis Guard Urn Basalt Seeps outward from
Station soil overlying

Basalt 
T* h S*. R« 29 E.

29G1 U. S. Forest Service Chicken
Spring

29R1 do.

T« h S>, R« 30 E« 

21K1 do.

T. k 5,., R» 32 £* 

5C1 do.

Happy Home S do. 
Spring

Log Spring Uv do.

Seepage from soil 
overlying basalt

do.

do.

Cold Spring Uv do. Large marshy seep
in soil over 
lying basalt

T. 3 S.3 R. 29 E« 

19K1 Paul Hisler do.

Unpublished records subject to revision



285

Umatilla River Basin Area 
on plate

T9 terrace; U, upland; Urn, upland meadow5--Tftr, -upland  valley* 
S, stock; Spa, recreational resort

-* "
0)

S *
0 £
H C

R} g

(7)

Date

(8)

Use

(9)

i
o

cti
<D 
&,

(10)

Remarks

(ID

3 Sept«2U, 1953 B* S, Spring is enclosed by a U-ft by 
6-ft concrete box.

1-

do.

do*

FC

FC

UU Improved in small reservoir and 
pipe outlet*

Enclosed by small wooden box

.- Oct. 6, 1953 FC 

5 Aug. 5, 1953 FC

Do.

Bam in ditch below spring impounds 
2?5 cubic ft of water; much algae 
in spring and pool; hardness of 
water is UO ppm and chloride 2 ppm.

B, S Improved by 6-by-6-by-U-ft concrete 
reservoir*

Unpublished records subject to revision



286

Table k»- Representatjve Springs in the

c o
«H
 P
03 
Oo

(1)

Owner" or 
occupant

(2)

Name

(3)

1 0)
 H 03
-P
H O
CO ^

o

CO  P
S 0)x: o

'CtJ «^-^x~>

Eh CD o
O T5 (>

|5,2

(U)

ho
 H H 
{H CO 
Cti -H 
Q) JL,

" 55 CD E
,03

(5)

Occurrence

(6)

; ?  3 S«, RV30£« 

B3E1 Orville Corlley

T. 3 S y,R« 32 E« 

Pine Grove School Gneiss Flows from crevices 
in weathered rock

26M1 Charles Games

2?G1 Roley Roley Cabin 
Spring

Ihr

T, 3 S». R. 33 E»

12K1 McLellan Spring

16J1 U. S^ .forest .. Klondike 
Service Spring

T> 2 5^ R. 28 E>

W. W, Weaver

Basalt Seep from soil
overlying basalt

do*

Soil

Flows 
broken basalt

Shallow seepage 
beneath upland 
meadow marsh

Unpublished records subject to revision

Soil Flows from soil 
over- just below base 
lying of basalt rimrock 
basalt

Basalt Flows from broken 
basalt; numerous 
other springs flow 
from horizontal 
linear aquifers 
cropping out on 
steep hillsides, 
especially on north



Umatilla River Basin Area - Continued

Yield

a
13 <D
C -P
O 2 

rM C

C0 !=
o

(7)

Date

(8)

Use

(9)

0

-P

2
<D§ 
CD

(10)

Remarks

(11)

Reported to have small yield in 
summer! hardness of water 50 
ppm and chloride 6 ppnu ; r.

2 Aug. 10, 1953 D

n

B

52 Piped to school from 2«^t
concrete spring bo^j .hardness 225 
ppm and chloride 5

Spring enclosed by U- 
concrete box*

Water is rather milky in 
appearance*

Do.

2 Aug. 11, 1953 FC Water appears milky; hardness of 
water 75 ppm and chloride 32 ppm.

Owner reports that water stains 
user's teeth; see table 3 for 
chemical analysis of .water*

Unpublished records subject to revision
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Table U.- Representative Springs in the

c
0*-$
CD 
0
0

i-3

(1)

Owner or
occupant of
property

(2)

Name

(31

CO 
1 CD

 H 10
P
r-\ 0)
Cd >

O
TD rQ

C OJ**>
l>5 0)

4U <Q
S'xtix-s
SH i-l
tuD 0) 0 
O T3 K*o, ^ ai
O P rH

E-i

(U)

bO
 H

«5 r-4

"? *^
SH Q)m 43
-p eg
1^

(5}

Occurrence

(6)

g» 2 S.j..R« 28 E« - Continued 

2itAl Zetta Brosnan v.j

l&l W. H. Wachter

S Basalt

uv do.

1D1 Arthur Nlesan

30F1 Archie S. Warner

T».2 33

18Q1 Arvine Porter 

T, 2 5^ r R^ 35 E»

31H1 U, S* Forest 
, Service ,

Uv Alluvium in Shallow seepage
canyon beneath marshy
bottom area

Uv Basalt Flows from
; :.fractures .in ""basalt " '  "'" "

S do* Flows from
fracture in 
basalt of the 
canyon wall

Uv do.

Flat Spring 

Unpublished records subject to revision

Uv do. Seeps out through 
soil that covers 
the basalt



Umatilla River Basin Area - Continued

Y:

i Gallons per 
minute

(7)

leld

Date

(8)

Use

(9)

y-X

0

Temperature

(10)

Remarks

(ID

<;' ' '- "'' * '  » ' ' .~ s. \

Hardness of water 66 ppm; 
chloride 8 j>

10

T l'^v-^5 ^,'1* " T '' ' -"  ^^'-

     '-U-- ff «    '  4    f- «^r  .
>.»'-»lJ.. - b-. ".'.i'

»«c-   ' ' 
. V .'. ».«.

Hardness of water lUO ppm and 
chloride 26 ppm.

Hardness of water lOf? ppm and 
chloride 12 ppm.

Reservoir enclosing spring is 
formed by a 6-ft adit into hill 
side and idie entrance sealed by- 
concrete wall* *;'  , :., i '.:.'.. ...,

Hardness of water 70.ppm and 
chloride 10 ppm*

" Atig. U/19S3 FC, S Water appears milky*

Unpublieiied records subject to revision



Table U.- Representative Springs in the

co
 H
P

O
O^

(1)

Owner or
occupant of
property

(2)

Name

(31

to1 0
 H CO
P
t-H <D
«5 >

O
TD X>

* P

>5 <U
JC <D

&-^i^N
5s ,H
t>D Q) Q) 
O 'O {>
Pn f3 0
O P r-<

(U)

c^
 H 
J-i
cj i   ! 
0 q}

XI *H

5s 0)
JD P

jrt S
s

(V

Occurrence

(6)

T» » 26 E«

1E1 John Graves

T.I S», R« 27 E. 

17B1

21KL E. C* Doherjby

29C1 Ferguson

T. rs.VR. 28-E»
20ML Joe Kenny

T»q S», R« 30 E. 

32C1

Uv Basalt 
1,620

do. ' 

do-

Percolates upward 
through soil 
overlying basalt

Seeps from raacgr u" 
openings in thick 
soil cover over 
basalt in canyon bottota * ' ' *''

Seeps through soil 
overlying basalt

Uv

Uv

Uv

Unpublished records subject to revision

Alluvium Seeps into reser 
voir from allwiti 
in bottom of caa- 
yois carveti iii 
the basalt

Basalt Flows from soil 
overlying basalt

Soil Forms small pools 
in loessal allu- 

.. yiuw of .canprpn . 
1 i3ottomj no Tun-   

ning water visible



Umatilla River Basin Area - Continued

Yield

, Gallons per

[ ^minute

(7)

Date

(8)

Use

(9)

 
0)

1
CD

(10)

Remarks

(ID

27,^53

do*

12: Overlying soli is swampy and has 
a high content of organic 
material.

, S

1- Sept,2U, 1953 S Much algae growth in and around 
the pools*

Unpublished records subject to revision
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Umatilla River Basin Area - Continued

Y:

Gallons per 

i minute

(7)

leld

Date

(8)

Use

(9)

T* O

x~s

Em 
O

Temperature

(10)

Remarks

(11)

A \.

2 Oct. 2, 1953

   ..."..   » 

10 Oct* 28, 1953 D, S

2 Sept* 9, 1953 D, FC

Beportedly flows* fcemvier 
wet season} hardness of water 50 
ppra and chloride 6 ppnu

Reportedly flows heavier during 
the spring rooni^Bf of ̂ eacfr 'jrwrr

Hardness of wat^' 7a' 
chloride U ppu ,., 4 . %

do.

2 do*

1 do.

FC 

FC 

FC

lib

Located in an upland meadow

Water appears milky. 

Unpublished records subject to



Table iu- Representative Springs in the

G 
O  H
 P

O
O

»-?

(1)

Owner or
occupant of 
property

(2)

Name

(31

CO
1 CD

 H CO
+3
r-t <D

TJ rQ

C 05
"* -P

>s <D 
SI <D

& r-\

O 13 t>
P, S Q>
O -P r-\

E-i

(U)

bO
C5
 H

OS rH
O cflffj
J-i Q)
m 43 

HP ?§
C[5 tns

(5)

Occurrence

(6)

R« 38- JS«.

1D1 U. S. Forest Pot Spring 
Service

I Iff P 9*7 17 j£3U^iJjAi'£/£«*

U*r*U^^ - 1 ;. . ">. -. ,".»/;?: 3

22E1
TIM 1
JwL«MMIM&3Mi

23C1 T. A.

» 30
Cross " 

U__31 E,

11A1 LeRoy Beilke

11KL

Ihr Basalt

Uv do*

Uv 
1,900

do*

v Basaltic 
2,05>0 alluvium

Uv Alluvium 
1,330

Uv Basalt 
1,1*60

Flows through thin 
soil covering 
basalt

Flows from basaltic 
alluvium over 
lying solid basalt'

Flows from fracture 
in basalt

Seeps from basaltic 
alluvium overly 
ing basalt

Flows from several 
openings in 
silty alluvium 
and basalt bedrock "* '' >

Seeps from perched 
water zone through 
soil overlying 
basalt at edge of 
narrow valley 
bottom

records subject to revision



Uraatilla River Basin Area - Continued

Yield

R
& 0)
£ « i "*

r~i *Q

O

(7)

Date

(8)

Use

(9)

dT*

1-P
2I
CD

EH

(10)

Remarks

(11)

-: ' 1*" Sept* 3> IS&3 FG itli ; <   r - - : ii ' ' ">

2 Aug* 28^ 1953 6U

1 )July 9, 1953 S 56

Small amount of 
bubbles up from opening

Hardness of water 85,ppm and 
chloride 25 ppm«

93 Feb. 2t, 1953 S

2 Feb^ 23, 1^3 N

Unpublished .records subject to revision
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Umatilla River Basin Area - Continued
'

Yield

JHa
«3 0)
O &

r-t -H
tS S
O

(7)

Date

(8)

Use

(9)

O

Q)

1
2
QJ

0 
EH

(10)

Remarks

(ID

k Feb. "2?, 1953' D, S

D, S Hardness of water 35 ppm and 
chloride h ppm.

N These springs once supplied water 
to emigrant trsins~and Utter 
to a State park; their use was 
abandoned when a well was 
drilled*

Unpublished records subject to revision



Table U.- Representative Springs in the

o
£>
03 
O
O

K- ?

(1)

Owner or
occupant of 
property

(2)

Name

(3>

CO
1 0

 H CO
 P
rH Q)

O
TJ JD
C ct)
ct)
. -P
>s Q> 

JS Q)
^l ^"'r-l

fcuQ <D (D 
O T3 >
p. pS o)
0 -P HE-t

(It)

bDc H
03 H 
O 05 

,Q «H

SH 0>
<D -P 
-P C§
crt tes

(5)

Occurrence

(6)

T, IN., R* 3T£«

6F1 U* S, Forest 
Service

< ;-, : t,:. ,; >;'ServicB

Basalt

6KL

23J1

2UG1

31*P1

 :-fw^

do*

do*

do.

do*

*^.aa

Black Mountain S

Farley Spring U

Pole Spring U

. * . ** * .

Bear Camp S 
Spring

E . ..-, . .... ..... * .   : ' < .._/:  - .^ .- '

do*

do*

do*

do*

do*

Flows from wet area 
in soil covering 
basalt

Flows from soil 
overlying basalt

1,000

Seeps Jrom 
area in soil over 
lying basalt

Flows from soil 
overlying basalt

Seeps from soil 
overlying basalt

Flows from fractures 
in basalt

10E1 Service Spring S do*
1,100

Ifepublished records subject to revision

Flows from wet area 
extending 100 yards 
along face of steep 
hillside in bas 
altic rubble and 
soil overlying 
basalt



Uraatilla River Basin Area - Continued

Yield

Gallons per 

minute

(7)

Date

(8)

\ 

Use

(9)

X  V

d*4

<D 

-P

2 
1
CD

(10)

Remarks

(ID
f ,, - -, : /! < '; ,. ^ ' ,"   "  > ' t '^ * f '

do, 

do*

FC 

FG

Hardness of water 20 ppm and

Supplies very little water*

3 Sept* 7, 1953 FC

*"" ' '* ** ** * * * - * - . ! ' 

9,1953. FC

lj.6

3 July 16, 1953 S

do*

.Developed by 3^-ft cubic concrete 
box set into hillside; water has 
a slight sulfur odor j liardness of. 
water 9^ ppm and chloride 22 jqpm,"'""  ' .'''"*'
Hardness of water 115 ppra and 
chloride 16 ppm; small nodules of 
carbonate material have been de 
posited on the end of a pipe 
leading to a stock trough*   ,

Unpublished records subject to revision
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Umatilla River Basin Area - Continued

Yield

Gallons per 

minute

(7)

Date

(8)

Use

(9)

^-v

O^

<D

Q)

CD 
EH

(10)

Remarks

(ID

1 July 16,. 1953 S
.1 -f '''

Hardness of water 90 ppm arid 
chloride 16 ppra.

do* s 60

S 58

Hardness of water 115 ppfc and 
chloride 18 ppm.

5 July 1, 1953 S

5 July 7, 1953 N

Seepage area extends about. 150 
yards ftp i&e : canyon*

Seepage area extends about 
mile up a gully*

D* S

70 Apr. 8* 1953 - D, S

Unpublished records subject to revision
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Uraatilla River Basin Area - Continued

Yield

, Gallons per 
minute

(7)

Date

(8)

Use

(9)

Temperature ( F)

(10)

Remarks

(11)

Water used to irrigate 1aore 
of lawn*

k Aug. 31, 1953 D Hardness of water 70 japa land
chloride 6 ppnu i«-: .. - P- : 

i
Hardness of water $0 ppm and 

chloride 6 ppm.

FC 1*9 Hardness of water 1*5 pptt and
chloride 6 ppm.

1 Aug* 22, 1953 FC " 1*2

3 Sept*; 3,^1953 FG Hardness of water 30 ppm and 
chloride 6 ppm*

10 Opt. 1, 1?$3 D, S tields slightly more water when 
irrigation ditches are full.

Unpublished records subject to revision
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Table iu- Representative Springs in the
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Owner or
occupant of 
property

(2)

Name

(31

WJ
 H CO
-P
t-4 <D
05 }>

O

13 'S* -P

M-
£-) r  1
bD <]) 0 
O T3 »>
P. ^ 0)
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HP eg45 ^

(5)

Occurrence

(6)

» 31 E»

12J1 D. Casteei

T. h H«. R. 3k _E»

22G1 Sampson

 u  '.

Uv 
l,3i;0

1$680

Basalt

Loess

Seeps from ̂ 
overlying basalt

Bubbles up through 
loessal silt from 
perched water 
table in silt 
overlying basalt j 
water is confined 
by layer of hardpan

11R1 R« R. Raymond tfr Basalt Flows from fracture 
1,720 in basalt; area is 

. ... mar shy,, wi1^ jpanp 
spir'ings

Unpublished records subject to revision
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